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:jjlo Ml (_ji (—flJJJil 



Language SJlill 3jjijLl<fc» JLjc-o (_y3 ^ ,^,^-^" J-"-^ 
(_yjij I 'jtA^ L^J iJiAJl 3j'^a JjLlLjJ laengineering 
(_yILll aI I ri -»JI iJliujLallJI sljl 4_ujj(JI LlLoI lJi3jj3 

t L'l-'l-lj 5j_Jj-_tu <"< "ir 1 (f^t Jk^ CjLajUU (jLj ^Jl^ t '"' 

(J_<fclj ,/-.VI ,^"VI (J_ifc|j 1 j3^L.Lo$Ll 1 (Jjkl L^jLuj 
. Jj^l aLsII (_y3 4-i£LSj-5-i^Lolla-l-3ji III J I II 

j_y3 (JjlAJIj i^lj-II SjL^j (j^jiSlLlI 'Lx-A (_p=L^-u-<-ul jjk 
4uuuaJai\ tf JUk ^_y^ jojkjJjiJ I^JJ (j^ 'C7i>^' LiiLsj 

' " ' I J -^ ■^ 1 1 jUjij <i_Ljl JJI CjIjJl2JI <i_i_«_Lj Sjjj-ii 
jJaJ .<4_i1j.2ILuiXI <IjLaJLi<^l ^-.1 .^~. alj 5^1 ,>.-wtl 

* '^ * ^l_j (^^jj_Lijl /c^J J ' ^"' "^ * ^1 ^_^1 t (jlSJl ^t ( II 

-S-Lt-aTiAX 1 4S^L«JI Ijl '^a (j-« JlJJ-«JI (_,lr /a^Jjl 
diL^^^ILllj 4_jjjj>J,l jojjkLm LdJjSj id-uLa^mi 
((r'>LiA^S)) j2>^ t_^ Ll4-i tJliLajUll Ll^-^^^jSHJ «Lu.u_ujJ1 



dlLajUU ^""jl^'" (j^j (Ji.1 JoJI «Lailla L^ ^ < i"i" (_jIlJI <:Lj£^L>JI uLuaill (j-o 

(_^JjJ| J ^"i I rij /oJ Ljl 1^ iill ojui (j^ 'j-i^ O' '^'j-^l {*^J '^^J lX_<lJJ>J,lj 

'Cy '^ < ^ ^ ". 1 1 J-LJIJ 4 \ I II flu » iLlSjl (-_3jLjfc J_A ijj^^l jl->- tjl t(jj r ti La 

(_y^ (j-' ' -^ ' -^ ^■~ 1 1 i_ijjj| (j-U-iiill (j-0 ("S-AjJ^J (J-<jj<JlJl^Ij »1 <iUlt 4 i I ii'Au Lai 
JijJL>- jjLscIlI (a^jJJ 5^^J 4jLL<ij jjfc t—iLjSJLs iCjLajUUj ^^^uj^SJI JLjc^ 

LLj>.jJj_LSiJ 3JjL^I cjLjISLoVI (j^ '^-'-^^ I "^ ■^'^j jl»j /<si^ i3j riill i_jl^j>JI 

i5jL>.l^l ijjliltl (_y3 5-ul I ri-^JI CjLlUjlII (j-u^ljj iSjjfcLJI L^ljLsojj diLaybiil 
(_y^ LajJjI Loj iLlULIj LlIsLSjj LLa^iLijj LLo^LcIj I "■ \ I . ^". a V CjLt^jUJIj 

L^Luil£Lajl Laj I Lul^j LJ^^Lfljj i i-Jj-f^ ?-*J LLcuAjI x_o LoLclj-i^j UjLS^Lc 

LlJjLLaj LLljivj LujlSLoj LujijIJlaj LuuL-iiA (.3-^ ". LulsIj (jjiJjLiaj i_^i^ 
<ii>-LjJI Lt»-^jjSJiII ijJUfc «Luju I jLoj I UjLvLjiJ uI^^j UJjLo (_^i^^ I LLoLp-J 

.S^jLHI LULo-Ij 4JUJI LULo-lj .LaULIj LuLu^j LHU-jJ V^uULi 

d-i-LflJI i_i_il^j>JI (jiajLiJ (_, oUtI .U^ , ,. ."II ^^^ LiLo-5jJi,Li-(jj»jJ i—jLjSLIIj 

• c^jJJ g< j-!r t iia «Lj_u1j^ Lciajt jj_u_jjj tCjLajUU -n 1--^ *j ^^ u -oSJ 1 jjL:e_a /^ 

jt-ils^l I JL^ (JL2IL1VI i_ajl^ Sj JjtA ^3j 7V^ Lr^ <1>-L1>-I La jJl^ 4Sj'i i'IiU 

. La Jjj j^\ <lLiij (_yJI (jj*lj-II 

jujjlII 5jU;~ 5_Lflj^ (_y^ (_yji 4jLjSLII 3_JlSLil tjl 3jI jull iLa cjSjjI Jl^J 

^ J ^ , ,. I A llj 4 J I 111 J I rr II JJ_o3l (j^J 7-jl^pJ (_yjJI uLliiillj <IjLcjjI3jJ,I (j-« 

(JjUj "Aj-aJJ , 3j \l ,^"aVlj cLi^L»IL>-Vlj 4jjjiillj 4jjjjjJIj d_LiiIlj 4_j^L2!Ulj 
JLSj ii-,' Ml" II S-iLc (_y^ pLj_uaJlj 3JL=e_uaJI fiS: ^^S: f-J^jJI (jj-^ '-J-* (J^ 
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(__>.iij£j L<^L^ 4 J I iiLmal jo_i_ibLiilj cjLjjjjijJI ^^« ' (_jJLlII (Jj-^iAJI (JjUjj 

CjL^^^jJI (_)Ialj »" I iiV i^jjijuus A J<jq~S i-illij 'LJl 3"'T" * "J Cj Laj U 1,1 
'" 3 "^j" ^^ '>J-* L?j-*-*J Cj Laj U U Ll>-^jJSIlI iUilj^l JLslj^^ «LujijJjJI 

hardware (^jUI 3^' "^'jU i^^' J.^M JjLu jlsj it^>«JI (>=J ^ 3 jiinlLi 
jj_ij^ (jjijaLiJI Jj.aji!l La? Software (_,_L&JJI jj^itl J^ljj j-j'j-II J.^^Wj 

(jl J-»-J d—LjvLajLJVI I ^"'*J. ^J itljLojUU Ll>-jJjJSj (__>^Li-iai- <:GjIjLj ^_y^ 
L^LSjlJoj pl_jJLj edJi J-p^ i^jiij^l 3j3.^jjSJ<JI L&jiljij L^ii-I Ja '"'j j'-^'-l 
iJliLijjJajJI ijj-^ 3_ujijjjJI iIjL^jjJIj 3 li 1" -^ I 3_i£.L<ti3-VI 3iaJuJ'i/l (_y3 
<llS cillj (JIiLojISjLjI 4.jj<IjJlJ LL! TT q i iiJ ^-j^^ (_^ Ui^ '"'^ 'LTd^*^' L&ljJLoj 

jsLJoA (JjLij (_g JJI (jj/jLtuJI (Jj-iiAII (_y^ j^LluLb La I juij i<ijj^j(JI LlI>-L<j< (j^^ 

pLLa-SJ <i_Ljji_LJjJI Tca^iilj i<laJjjLll LJjSjJ (_5-3 Cj La j U U Lls-jJ^JSj (j^Iajj 
(_j-jLaj 1 » U ' j •"■ I I 7c_a^L^ Ljj^>_2_a ij^jji,lj (j_*'j-!' -CTd^*^' CjLa^l«J,l 
-CjLa^Liil gUJlS i"ia LLIjUj ^_y3 (Jj-iijm <ili2j jijLjJI Jjuaiill (Jliju .(_yLuljjji"^l 
fj T i" "i (_yjJI uLiiaiJI (j-« JiJjJiJI (_>^J *" ' iij >4^ i(_yjLuJI iijLLaJI Cjli x_<u^>Jll 
£LaLc ^ -^ '-^ * y— ^ t->iJ.1 cLaj-k^-La K_a CjLajU U <l^^I^^_La ^J:>.1JlJ tin]y^',n \_^ 
(Jj.>- Lj^ij LjLUa-SJI aJ~it (j-a 1 M?"nl Ji^J i^Li^L*- ^ ■^ ' ^ ' (_yjjj(JI x_<u^>J,lj 
ijjJ^jlII /(uLuJIj 3jjjj«JI 3J<iIlj 3_ujjlII 3"al ^".tl . CjLa^Liil Ll».^jjS!j 3^^Lc. 

j_<iL»Jlj JtjjiQjIj (j-^'-'J' ' J J ' ^ ■^ ^ ' (_5-3 N J'^'^"' J '^' '— ^'■'^^'^ L^j-* ^T^ ^ ^ -► ' ^ 

3_i_ij.^ 3-i-ul J I II (j-c 3_lJj'^I jLSLa'i/l ^'-^ ' ; ,' i— iLlSLII ^ j iil i(_yJljlJI (_,lr 

ji (_j_La'iil (Ji-jJ,! (2>^ ^W'^ (_yjLajUU (Ji.JuLj L>-I^^Il3l ' " • i 1 ' ^" di Laj U <i U 

jj^jJI J J I -*J1 t_g!al "i I III y^ (j I iiij (j,-L^j 'j'^-^' (.3-4^>*J SLpJI ^'-^j Cy 
t(j^>> >^U <ijjLaljj (<JL«JI djiljjj ' ^ ^" 1 1 3JLi^l (j^j )«-<»->• (^ jJI (_jJ^iKJI 3^L<j<i 

^"i ^ J ^ ,".j I LajJ «LlII » IU"i ^ilLa <iijL>- LsJ) isClSjJ (jLcuj"^l (JjJ <i]S I JUfc 33^3 



(_gl_u^ U^ (_gjJiaj '"•■-'I (j-* ijj' '-^^'^ Lt^' Ct^ iJ'j-' 5j3^jJ' P'iJ^' 3-lLc 
(j-o 4ir I fit (_yjl Juiu i".ii"iSlj tcjjLlII <tjjiljj (_JjJl>- (_5i^ C^jjjso LaJiJl^ ^ j'-" ■■ 

t^ ol t fill «U_Ljj ^_^ILSjJa-£3^ /yll:>-j^ ^_^LLLal (_^Jla (2>^ J'i^' O' * ^l-^" ■ '■' JiJ 
^ ' 1 ' ^" L<5-« j-JJJ (.3-^ ^2 1 -ij'--"' L^Iujj ^j'al A. ".J I jl^'' «L>-L>.jJ jjlS JLia 
La I /j tl ,:^ aV jj_i_<uij| (_g^jL2j (j^ «l2jIj dj^ 0' ct-'-*-'' ("i i<— iLjSJI Ijui 

•>*^ Laj L^la (^H^ 

1993 / 12 / 4 






fMd^bMii :jrflA«|aJU I :l 

jju;^ ^^^ diLa^oi-l (j-« Lij_iiLli *ljj ^ ■^" ■»_' Loj 

jLj^>_a 5tJ^_o l_uJL>- (_y3 (SjiJ ' ' i'"" _'^,' Ij-aL^ (j^ 
5 -I'il a J ,^.tl (OJJCJLA (_yJI I^Lxbl (jJJJI S-aljiJI "-jLjSj 

A tj III W jlj-jl L^^L>- (j_« IjJjL^v 1^1 I ii'^l (j-* 
: Lg.jj Mij 3JVj oLsjI^pIl j>JL& ji^l (j^j iiji"^! f_^ 

.4jI Jl:>JI Jljlj La x_<Ci:a^ - 
.t-liLa^mi jt_<iIL?t_a - 

tjjilj Wji '('2 '73) J-j-j JLh'-^ -tcL-o L^Jjl 

U iMij-aJl pL»IL>-VI joJLc '(JJJJJ o"^' "^1 '^ "'." " '^ 

^^^ d^^ ,ull |JjI:>oj (_jX.L4lL>-VI jjijjl jjLtuji ' '" •'^■> 



II 



l^^'UI .^JijJI ^IJJO 13JJ J?.^yO 

tfjLOiil i^SU^^liJI e^jljll Lol.(l57 -.123) cixjj^l ,_^LLuaJI ^-«1>A.\ 

(J-AIjJI LcSLuj) (_y3 '''^.'"jJJ 'ct^-^^J-'^^' jt-jLLaJI (_gi <i2jLjiJ (_jjLtuiiII j_LkijJI 

jjj^ijjiSLII jLiiiUJl ^1 f_j\r x-^Il>J,\ iji-lj I (j 1 1 ^ I jjj L^LlJl cjLlIIj 3^jj(J,I 

(2>C)) Sjj(j I'lll <ljij.5ILtuJ,l «Qjj<ljJ (_y^ (_yjLiLjJI IjijjjiLa i_y.x^^ -' j ' "ij (_5i^J 
»_-4_lj:e_a (Jj.j>tJ jj_C ^JJ ' ^" "-^rj^ P'V-^'^ L7^^"^ t«2000 ^\-^ Cj La^ U U *_<ill:::e_a 
4-jl I M r tij-aj ^ "■ ^'-^ '" jJISjUj) ^_^ ^Li_a tSjUluJ t^LLa »_<Cl:::e_a ^_^1 ^juLjJl 
j4_j_2j| ^j I ri ij i«LaLSL>-J ojljii jlj-ilj i<ijLaJL>.J 4<1 rn 4 » j j t^j i4jLcLu^J 

sLijjVI 4£j.^»- 'I'-'ji "I <ilIjL:tA (_y^ KcjJ^jj (jijili» dxJJ-^l ^li (.7^^i>*'^' 
jJ_4^>o-«L^ LLuiiJ 1 J «Lc1jjJl ^_^Ilj*-^_a JjLJ-«QJu 4.>-^_a ajJl^ 1^ tli 1 a cjTj '^^ '' 
(_j_«_<ilij>j, I aa_4_(JI I Jlj* tco^Lo jj-jl (j-o iSLpeJJ 5JjJl>- UaLxjl L^LiIa j_y^ 

.(5 : 1 37)2u:iiJI a^jll J>U 
(_y^ jj-j L4-4 ^jri^ l5L>^' ''-Vj^' uiiLsjI^pJi,! ojui (_jJI ' ''^''^ ' (jl (jSj5-i 

l_J JLo (j-^ LlII^=>- ' ajU II jjiaijj i L^Ls. <"»! ^lU .^11 aJJt 4^J 7"J-^ Li^ J 
iiJjlSjj (_g jJI Tc-iisl^l (J^jUI (_yJI ^ ^ I -» ' I i4j J i"i j" jl I'iJI J J i"i" La 3-'-'^ 

3j 1 ill jLalj^l ^ jLjjji! ■■'^■^11 (_y3>Ll!l SjijJj S-aa-LJI Lp-jJjjS^I 

i-iVl ,^"VI aJqjj jj^jjj^SjI Lt>-^jjSi CjjJu I j" 1 a -n ; 1 11" J (_ylllj 4_t>-^jJSlUlj 
Aj ,>vl ]\ tl oj^ji tijl |2>J1-jI<3j tljVI JJlajJ LxJjjj i(_^L2JllJI joSLaHJI 'LiMjuJt^ 

Lt-i-a--v (jilj L^j! VI I JljjiJIj t^.<j>HI iJjII (jyi^ 3_t2jjJi,l LfcjliiTj iSjIUJI 
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.ojljilj 4jjJ I LciLc J j'^ " JjJljso (_y3 I I iiLa- ^LoLc JjiAJLi C<--ie-Li-a I 

I L^_lj1jla ^^« ' (j-a sLii^ t3-^ '-<H!^ 4_ufc j 'J'^^^ o' OJ-^ l£>*"'^' 3^ 5Jl>-Ij 

number crunching aLSj^I (^^cjji - 

quantity of information i^jLa^LiJll 3_l<;^ - 

knowledge engineering 43jj«J,l 3jj/Ji1& - 

smart home u^JJI Jj-ill - 

electronic cottage (_yJjijjSLIVI t-j^I - 

computerized factory J i .i.ijjkXI » :.^tl - 

computerized cities 4jJ^I tjjj,! - 

office automation i—ulSHI 4i4j| - 

electronic blackboard 3_uj^pSLIVI Sjjj .nil - 

electronic cafe (_yJj^pSLlVI ^ j^l I - 

dynamic books Sj^LbjJI i_jjSLII - 

computerized diagnosis LJI (_>i>lj^'^l ^-^^-> •'^■"' - 

automatic text understanding ^^j.^:lt ^Lajj^l ja^illl - 

speech synthesis LJI a^KJI 'J^Jj^ " 

decision support systems jlj-SJI ^^ (tjaj - 

neural networks 4jjLi-ii^'i/l t^jKj i°:r!l - 

information highways <jijj intl CjLoji«J,l 3>^ " 

transmission of presence jj.^^tl Ji - 

second generation robotics (_yJliil Jj^I ^^tIJij " 

paperless office (JjJ ^^ i— £<SLo - 

cashless society ijjiij ^Lj x-^Ijc^ - 

virtual reality (_,Jiji5JI «^l^l - 

synthesized worlds 3j^jJ.I foJIjjJI - 



IS 

t 



I^J^'UI .^JijJI ^IJJO 13JJ J?.^yO 

heuristics lIiIjm.JljJI /<si^ - 

cyberentical imperialism 3jiijUUj_n .nil 3_lIIj^j^VI - 

etliics industry 3^^'^' icLu^ - 

l^I^Li. t_gj I n" ^j^LL Lt>.^jjSj (j^aj L^l i(( electronic masculinizer (_yJ5^pSLIVI 
ajjti\^laj i>juL£>[ji^ 3^K x_o JLlS i-dl j" Mil (_y3 (_yjl I iitVI «_<ijj>J,l tji^ji 3^1^ 
^^ ' tij '"'J '■- II x_o I L^.clj_ll_l jj_ojJlj aLSj'^iI x_a J-aLtlO i»l i 1 1 1 iil (JJJ 

»_d jJ_aLjLLJ *(J-"^ ' M'^e-a^iJIj ^j^j t ii*kJ.I 3t_a ' 3j ' J * IjHSJLl »_a ' '^J J ' ^ ' M 

<i_Lj>- jj j_LjJ I jlj_<ji'i(lj 5j_iiLiaJI 3_jjHI juL^LJ-xM x_o I JjJLlI ;«— oj (J-Sjl!I 
)>_i-<Cl.U ^—a Lciijlj (_j_«^ljJlj xJoLSJIj JJl:>J,I x_a i<iJLi3jJI 4j;>-^jSjjjJ I j 
jji jjjl ' ■■^'' V . 1 j .^"^il .^-^j L^ljji^ ojui iLls-^jJSj .(_j.4jkjJlj (Jjia:>J,lj 
(_yj| cliLJ-ftjiJI i_3^ (j-* i4^jl I iTia CjV Jljlaj oL>oI (_p (_y^ j" ^^ .U" j ."i" m 
«_u-ailj i_ijSLl,l ijjaj TT J U U lIiIjjI (_yJI 3jj jJI Cj^^-cLill (2>aj iSJujjdl i-2j^ 

I 'n ui'^i (jl (jjJ cLLiSjJI aJJt Jju .^jU"! Ill (jl ^jS^UI j-fC jj^ 'l-J' J-»-^' 

^Jlj^ ^_^ l_LA «LjJI ^ * ( III La ^1 i 1 Ju^ fjy-u^j.^ * 1^1 ( II Li ^l^j_^ i>j_4_iiDi ■ 0^ 

^_^jl jj ' ^" ^JjS Mil (_>>-i jj-« ^'^j '^ 'llj JiLil'^1 ^^Ui 3t_a jjL>tJ ^_A 5j_^njl 
(j-o tiJJij n n Mi'ill SJljJiJo 4-h.<Cl>J, I SjjkLkill ojui (j^ ar-VjSjl)) <_jjJjjiLi 

(_y^ OJ^ '-*dJJ ' discrete JojIj^lI,! j-j-c. ^ .^.'.11 ^La^LJ,! ^3^jilll J^li- 

I i .^ .". s Ji^j (j^l (J-SIUuJj . Cj La j U U Ll>-^jJSj I Jjl'' tlj^L^ lt-'J' ^ij-^^*^' 
'.SjjjLil CjVjillj <Jliljl< Mill joJLc (_yJI < ~ 1 1 -» I U , ^ 1 1 ^jji Ljuljj (j^ 

, «Uij_a ^^^1 ^^^^u-ftSJl Aas^-u^ ^_^ jJjfaAJlj iJtHx-a ^ . ..All - 

. Lcl jj ,,U , ,.j",l I ^jl I iit*^! L^i Lj - 



■ ■^ ' * I >i 1^ ."»■ ,^ 



y 1(^1 

^^1;U,^VI tl^jJI ^_^ 1^1 1^1111 a; (j-&l>i oW^' 

'"'I J '1 '^" °i*^ ^j u : 1 1 ijjjLji'al )«_ci5j » _;!-->" • "J (j^ J 1^" i" (Jjjj S_^L>- 



1^ 



^jj-«JJ1 (J-* p^ (^ ^ 1 ' ^" J-*^ ^^f^ 1 ' U ,^V1 ^ISjJl jJ_a1 (j^?e-l *^J-Il ^^ t ri t La - 

.tLui^l /sJLc: (jiJeJ i^jdl CjUJSLII /sJLc: <tjl - 
. 4-mJ i(jl1 4j(j^ L>- (_jJ qI u (_5-<fc3 J 1°?! J 1 1 ^.t-LLi-a S^jjii I (jl - 

1 1 ..(jLuJVI jjk 3JVI (j^ p^ |_gl - 

. «Lt_Lu£aj ^t ^_A J ■^"' ' '■ M * ^jJUll iL^j^Jo jj-iia^l - 

. Lill^JJLA jLjJJLj jlj_Ujl I '^iy - 

(_y3 JJJ^ La Jo^jJ 5l j| I.I n't! ((2-(3^i)) (_yLulj.jj<VI ^^ I 'U ,^VI J ^ ^11 - 

CjuJL>o ojIj^I (_jic ^J^jJn^ i5JjJl>- i—xjJLj/Ij /cjjiLioj LiJ^ 7-jJaj CjLo^LlII 
j-ujj iSjjJLa- i"»l^ Ij .^1 J I 'jj iSj ?"i I II 1,1 CjI oI I iitl ^"a J U'lll Jljjuj i4_ujiL£ 

5_3jjJ,l 3 J it! jj_Ljj i3_lJ^I 3 3 "^ ^ J " (_5-3 (jl I II "tVLi (JJjdu 3jii I iil"'^ LjLia^ 

j-lC j-i-aU^ (.3-^ L^Lla Sj^ ijj'^j (O-o'^l J J ' ^ " TT J I ^ I Jiil .dJiillj i^LSiJlj 
^ I II I l1 J '-^ "' ' * tiJLLA * ^' ^ * 1 M Ml (j-oJ-l J ^ ' ^ U 1 Jlj^j jgL-u^ I ii'it-a j-J^^ «L)^La 
/■^(jjlr (_>^j^ La (Jli (_y3 ojjj^ (ji fO-^ji^ /o^jljl djLjJj-3 4JI i4jJI (j-LajLjJ,l 

.(jjij^ljjj Jj^ (j-a 
aL^j'^I ^^' ' j'^"' (_yJI Jyiiil"'^ CjIjI < Millj . ~ 1 1 ^ I U . ^ 1 1 ■ Lcji l_L2jl3 (jlj 

".Sj^LcuJI (3jLfl:>Jlj 

(j^^ 1000 t_! 2000 (i^Lc ^ cjLajJjJ,! 3^LJ_u=J ,_yKJI ^LJI jAij - 
,(191 -.89) (j^jLpJI /<i\} (ji^ (<sJL«JI jjjLj ^ 4c:Lu-3 Jjl (jjSJlI jVjj 

(j^^_ujj3 «Lc^j_i_u (_^1 (j^_A-o^il LjJL>. j3^-u,»S ^J I II m /ciiaJ jij^La-a (_j^ i n t - 
100 (_yJI 50 i^jljJ La J-Aj 5Jl».I^I 3_uli!l ^J^ 3-ul i n-*- 3_.l^^ ((j^jia (j^jla) 

.(124 -.89) (j^l ^Hi^j^ o-^LlHI ^<i\>-!l 5>o 

(«JjaJI (jlj^ill (Ojajaj i—iUS (_iJ 2 <lLal£j| ^^j ,^',tl (jj^jej Ll!L>- (jSLflj - 
jjLscjj Vj Lalj^ I 5 'ilij )«-LjJ Jl>-1j « CD-ROM (_g.i (.J-"-"" (^J-i^ LyS^ Lt^ 



IS 



I^J^'UI .^JijJI ^IJJO 13JJ J?.^yO 

. Luj^ /cui I 2 ajl^^ 
(1 26) i-^Li L»-i^ 3 (JjjLAJ cjuLliJI (Jill cjI'C j ni -' _; 1 ' ^" Ll!1->- (jij^aj - 

.SJl>-I^I 4_uLlII (_y3 i—lLo 500 (_gjljj La (jjjixiiA J^ '" _. ' "^-^ J '"^ 1 ' 

.(33) ■/.28 .((2 

<Jt^J^ Jd2j (jJ JJl I LujJ^fljJK (_y3 tjj'Clj mil i_g.ilj (_y3 (j-L<jJii4il l±Jj - 

, «Lj_Llx-iD (Jj-usI (J-* tJJU^^^"'^"'^ *(J-"^J^-^^-* t— iiJ) 70 » ) 

Human t_gj mi < 11 (_yjljjJl A^LIaJl pjj-Joi <_.jlUl I i ^-^tl /<sjt». jji^ - 
3j^Jl2j 3riKt iJliljiiii J Mir Sjd, Jj.3 i_aVT 3 J<ir i^jljJ l-<iJ Genome Project 

. jVjJ iTjljLjia 3 
(_ylljv /<sJL«Jl (_ya tljjjillj pLjsJl JJLc CjLujjLajJl JLa^ (^ ' ^ ^ I . >■" - 

. jLiia I , 2 (_yJI (Jj^J 

jLia -1 54 <— 1 201 5 aLc (_yjjjtJl (2>t3>ll L?j" "la (jlf c^^L«IiJl 3 liK jJl2j - 

.{42 -.29) ^^] J^J^ 
25 (JjLLo aL«J1 fj^ t—iLjS 3jLa I uIn . n «lujj(J1 JjjJI j^\ • j ' ^ ^ jo^^-^pj - 

(<s-3-j-jJj iiiJIjj^l L^.<i;v^pj <_!Lo (_iJl I8j nJj_LjLJjjJl I j i"^j"'_' t_iLo (_flj| 
. jJ_jjjuLl11 L^.«j>-_pj (—iLlS 3jI <h J I iij lJiJI (JjLS^ 1Jl>-1j uLq 
^-4_iil Cj Ji J_«_a (J.i>iJ «LuIuU «LcLlx-id L^^^ (*^J uliLa^LtXl LL>.^^_tSj (jl 
j<l 1 t 11 j-i-a-C j_<fc CjLaj 1 < U J ,^^j '(J^ (j-* "-^J lJt!-'-* "^ ^ i^"ll ^LflJjVlj 
JjljJll 4_caL>- .ijlj.<jil LJ^ i'( 111 (jjjijtj (j-<kj 'Li^ T-LaJjlj ijaitxiiJl (_, i n i iijJkl 

■ 3j^ Mljll 

•,(84) SjlsIjJI aSJt ^jjj S-Ltsl^l ^^'^^11 Sljji (_yJlj 

J>U. 4jJ_jjlxJ1 «lj,jej-3 (_y^ 31ajljJi,l <ijlj2J u^^^juo^l JljLHI Aiij *L(jf 
JL^ ^S >a J.>.| (j-o Lai) : ^ijL^ i>^^Js>- Jl>-I (_jJI sGjJljej "^L^-JJ i/tjLiJl <-^j-^ 
j^^-- ' I '"^ I U", , ,.l I (j£!j aJ <LajLjJl <_jj^),j>Jl (_y3j 'ij^ ij-* "-tL^^^ Lt^ iiJ_pjil 
/*! S "i S j^>-a (^j_^ ^j-_aL_»j1 /OL>.L>iJ (_1 j ' '■■^" ' ^j^ ttJJi i" Mil (Jjl (J-* T'l^^o t^i 

LiulS Jl2J i(_jJj3l LuSjjLA ojui ij$3 joJ n_gjijjj/)) '.(—iLiJl (_gjaj>Jl «LjL>.La 

fjji^2l\ i_jJjJGJ1 3^J-* ct^ i-L!jIjla Cj^Ij LLijL>- Jiila I I 5 jo^j Llqjjla oJijk 
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5l^L>J,l /sJiJ aI jj-"i lib i_g^>i-l i-LIjL«-o SJlCJ i LuULi yiuJu^jJt (_y3 3_lIL12JI 
iCjIj^ SJlc t_gjjiii Lj (JjlAJLi Jj^ (j^ 1 KjImiI jlH iSimnet-Coft-Bctp SjJ^I 

a^icVI iJSL^j (_!-«-«-« (_r^ (j-da-LII Jjv'i/ LSjIju computer simulation jjj^u-aSlI I 
jjj^u-cSjl 3j jJij jjk U^jLjk (jl » ; (MIT) Ll>-^j; is" I ! u iTiji'ij-mLa Jl^jlI ^bJI 

jl (j-d!i.<jji (_jJI <i>-L>JI (jjj Ll>- LuI m I II 1 <ilj°i llI L^^jjtjJ SjjIjS^ SjIjijj 

. ( I 12 : 77) ((CjLijj^Li jl cjIjjSLjj 

1_ljL2_Lj (Jl S Mi^l l*1j^.j>o /i:_alj_jj ^Jlj^Ij ^^^ujiSJI (j^ ?rj'3^' Ol 
(ji (jS-4J Laj^ i4jJVI 5KL>J,I -^tA". jjjU'I LJLa. J i" I n't automatic animation 
jUiC «L»S^-d ^ * ' '-^ ' ^ ''' ^1^^ cLaL^V (_j ^ I 111 (_7^i i(((«-A^l glc 1 i ( <•> » djlr (3^' 
(J^ (j-* ^^ cr'! 0>*-^ "^ («^i syntliesized virtual reality, worlds ,3jjl3Ij 

(J^l (j_o L<^ajl J-J iJa_2^ (_, Ull i—u^jalUlj 4_j^^pJI i_ajL^ (_, i li 1 1 JLpJI 

f_j \ r i_xjjJlILII (j_« S-j-Lj-c j-5-^' j-A La ijJLufc (J-Aj) ^l-«^ 3_lUx. ,_>l3lj^l 

I /I "»■ " rt JJ3~*J i4_j_4_Aj (_^1^j_ul (j^L>. ^^^" i"i tj )t_u_u_u i (Jj-3 ■ 0^ J i((jLl2Jl 

tlijj Sjjia (_y^ (J^jtjJJ i(jjiJjU (_jJI (JLSlLl^U <1>-L>- La (JJJ (_, (^^1 j^^ill 
J< MM inj 'J .^a*^! ' liJ^UI i_gjlj (j-a JLlo'^I i_aVT Jju (_yi^ (1>^J o>*'' j"^ 

(_y^ t*-^ t^j III"' 3j-;iim 3LsL>J.I cj^L>-jj ijj -^j ^j . ..J ^ « i u . ^ 1 1 ijjLijSLII 

(j_ajJI J^Li. lj^>.ja_Lj (jl /«^ {j \ ''\-<^^ ^'-'^ J' O^^W l_5^L»^ q\j i3j^ mijII 

(JJJLlJU i(j-*>^' l^-M-' L)J-^-*-* J' t(3j'''" ' " 'I Jl * *i>^^ CT^"-^^ (cJl^^ iJ^JL>-^~ I II ' 

time (_yJLajJI oaiiJu i_2jju La-ia Sj_lLo CjLojJjj f_y^ 'G\js>-\ (Jjji^Ijji i_xjj^ 

. scrambling 
jl>.] Vj i(_,.4i«JI JLpJI (-SjLio (_yJI j^l^l jjo^ jjLalJ jKJ (jjaij Lk 

djLjLiLaJI (oJLc jjfc-(_jJ Lii- V-(_jJl3|j (_, olr i_jjI£ jjj-aj Lufc (Jil (jl (j.o 'j-i^ 
JL^ i20l (i^L^ ^Lxiiiijl «Lo^^ /a_L4j-£2j (j^ (jj 1 11 11 J (jL^jij^ (33-*>^' ^Jj '-^''1 

jlj.C,i J J I llj ^LljIjjJI Aj a .".II ijjLa (jLS_oVLj TZ-IJU^^^ <1JI (JJJJijIj JJ ' ■-'< 
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l^^'UI .^JijJI ^IJJO 13JJ J?.^yO 

:(I79 :88) LfcU^I U^ «LbJI SJilj^ d-li^j ^^li 

L^ JLij /<UJ (_y>JI (l^l^W '^-^^' 'W^J-'^' O^'^"' ' " (J:' 'Oj'^jlj"i^lj ^Wj-^'j U-^' 
jj_iill pU Ml (_yiaILaJ 4iJj_Ju^ j3^^"^' Sjl^l^ (j-o 1 j^lU:t 4^j_i^ (jiaj'i/l (_yi^ 

(_y^ I d' -' ' "^ i jj-^^ Lt-'-^ I (f- 1" (_y3 J ii"i I 111 (jl La 3jiolj^ iLuk (_jlr TT 1 1 II M 
i«L5tI13 (j-JI (_3-Il 1-4^ l5J-* '^i-^J "^ I II l"t 0_>i^ "-^ J-<»-i3j i4j I no i"i pM^ ^JJ-'^ 

Lfe^t in-v (j^r-jjtjj I'^j'Cli ii^UI cjljLi"^! (JLj.2ILjiV cjLuljjfc L^ii-lj (j-^jJluJjj 

^^ « ' jjJtHjJ t5-Jljl <i I II II aIj^'^I (_5-Lc L^ j I I iilj aa:>o iUSjjJJ i_>»-jl 
7-LjjJIj 4-ulx^ajltl jjjL«JL| (Jj-^ JaLSIlIlj (j-u;*- 5_).4^l Sjjj^ (_y3 Lkj-i-aU^ 
CjVLsJ,! (_y^ L^^slJo-I «Ll»->1J 5-Uj4<ll ^sLLaJI JijJjlI r-l '^'-Ij i3jiiio Mill 
CjLlLjjlj Ajil^ I jl-^t 1 I j_j_ijjjSL! V I III iiL>JI Lai ii_jSljSL!l (j^-1 La 4j I iMULLm 
L^ J-«-i u^' 4jjLLaJI i_3jjJaJI )«_a LLaLbjij LuLSlj ' ''j'^'j (_^ (_j3l jdl pU'ill 
cilcr-t-jj i5jJlj>J,I I j " j -^ J (_jJI A^LijiJ I 33"^J^^ I j" I ^ J «L(j| suiiilll 4jfulji 
.(id.Liisj'ill 4juLlI,I CjLLaja^ (_jJI d"l U^M ^j 4ljL<j,jj 

1^0'^ L?t_jj-a (^^_Lje_jJ i"< VI .^" Vl^ /^LSJIlII ^aSj^tjJl «Lj_uJlJlA 3t_a ^l^ J Ti 1 n 

, «L:e_jLLij ^^C''ill-^^"».*'i , ,. t ^-( ,m ,^\ l^j_u_a Ll^-^^-iSj 

(sJLc (_yJI 1^21^1 (_>3jl j_yJI iUj(j"tj /a^I,!^ 3Ixi.|j ^LxIjlII A^^-a-l ijJ_piJj 

(_yj»ijj|^pjj,VI pLsjJl SjjLiJ,(_,Slj;^'i/l iLlU^J,! (_jJI jjmhI i5-mljiiillj7->LmJl 
■ t'^ '"l; iJliLa^mi Lt».^jJSi «Lji /n^ii'i i_5 JJIj -SDI: Strategic Defence Initiative 

SjLajm CjLjVjJI (j-\_J 7-^^ I II II pj_j dll i^jLla (_j^ «Uj(J i_gJLll jjjjlj-j_j£j 
j^tl UU^t 1 jjiaju jjL^tjj /cJ SDI Jl ^1 i ■ ^ 'j * (^1 I ii"ill p l^j-i-iS ^ 1 11"^ J Lu_uj)jj 
(ji LLA j-lajj I ' " • ■-' I J Laj isLlIj^I A-Lbe-iJ I .UU-^tlj sLtjtjj^ jH! I (__>I3 J^>J(J I J 
diljJLflJI (j^j (Jj 1(JjiA!Lj 'LjuLflJI sLalijiVI (j^j La cdjj (^Sj joJ 4 1 iiL>JI SJjLSj,! 
3_ajLilll Lt>.^ jjS[jJ I J 4ibjL:>JI ji^itil j_;;^-^" (_y3 f\j.L^\ (_y3jJaJ 3Jj»I:>J,l 

eie- \ ', ,^\\ ^Lc jj-a ^LlSIuoiJ «L)LlaA^^l jjllLaJ t^j;^\ I lit 11 ^J-^"'!! ^j^*- i L>-?"' L>* 
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pj^>_ii 1982 aLc (jLLjJI <llik:l (_gjJI Jalaim (_yJI Lut j_uiijj iSjUtHJIj 

(_yJI I". rjL-u (_y^lj SjjjjJI Ljjijji ijj-ij Sjistll,! cjLjV^I i_jjJ S-flj-i^ (Jjls 
tr^^jJui i3>^' (j^ ajLUI tc^^UI t-^j^ill I jui juls ^j^LsjJI ' ^aljll iUtjl 

«-jjl Ml Uj 5 J \l ,^" aVI Cj^ "i'C" !1j Sj^j^I >UU^tl S^L^I ^ J>^' (_jlr 
. « (J.«I1:>J, I » (_yjLlLL!l (_gJL;ejJI <l^:>.|jJi 5Jjljeja (_y^ "^jqUll Cj|j-«Jpilj 4_ujejJI 

(jl jutj SJLalJ SJljLa c^Li JlSj i3J^ISLII i^jljjLillj .-.lUU-^tt t_jj^ l^jl 

Clsk-l-l^ I Jl^J iCjLoJ.j>JIj > 1 I ri II j lIiI JUlIIj joiajJI (j-« (JjjJ.<i1o )<-^Ij (jyJI 
(_y^ cSiAi '-^JJ-^J iSj^l j^Lusji ja-Al S^jJlilj I L^l jj <iAjL^ Sj^ Lj:>-^jJSIlII 
Jjtl:>J,lj (^ya^l_^l ij\^ 3^4]! Ci^Lia I jiSL&j i^jjt^LiLaJlj 4jjU,l -5jl>il 4lu.«jkl 
iJajj-j 4_L>-ljCLa (JJsLLa «LJLSj IjUfc j^-»"tl jl^ls? Cj^u JJtJjJ i(_J-iJ£lI,lj 
«Lj^ lIiLj i_5 JJI tiili JijaJli r>»- (j-o 'I-! Ljj icontinuum J .^".^ jL"-*^ I j 'j ■ 

5j.j^l^lj it (j^j_^l JjlII ^Lc j2>^ ^j ^ All (>j_A ^_^-4J-i tji 1 ^ A Ty^ ' rt J jLu Lx-ij 

jsJLc (j-« I j ■^ 1-^" -^ ' 5jl>-I^ (^^.ajj^L^^lj (JiiVjitlj ijiiljlt I'lillj < ~ 1 1 -» I u . ^ 1 1 1 

r-jj^ (j-jl I II II j_yS_jj^2l (jjijjjJI (—iLLii- (j^ SjjJI liJJj (2AIlIj itL-ulj I nil 
■.3) JJJ^ Lt^'^ \ .'J '"'.'■■' J-*J i5j^:»^l (0-a^U 3-oL«JI 4_L«jiJ>JI aLoI (ji^ 

ij\uusjuJA,\ (J^jsJIj 3J JjlII <ijaijj/f j_LoJiJ (_jJI CjjI diLajItU 3jjj jjl)) : (28 
'O J * (.3-^ (<sJL«JI «Laji (j-« JjJlaJI (_y3 Ll»-^ jJSHj I C<-lI<j JLil iSjilu 

I *^ 0^ La I jl ^^JjjJtlll J '^^ 7c_a_u£iJ ^1 ^3^^-4-1 CjLa^mi j-l^£l q\ dJU JlJ «Qj!La 
aljLjJr" I III (j_o (JA-oTlj (_5-S-I Lbj < i"i Ujj.j>-J SJjjJI Sj^ JiJJl:>o (_jJI d-^SjaJ 
.(lAljiitljjl j-p. SjjJLsJI Cjlo^Ldlj CjLcil^^ivVlj jK^I^I 
<i^L<il (_yi Cj Laj 1 < li I jjj (j-^ 4 J I III J I nil jaJL«JI SjLiS SjJij ^^Jt eJJt 
l_gJL!l JljJljsJI (_^L«JI ALiaJjLi i-Sj^ La jLLI (_^ Sj^^Ij JJjJIj ^liaJjl 
(jX_jJj I L^-lJ-C aL^ (_y^l 3ijl.fllll,l CjLlsl^^IliVI 4jaj-3 (_y3 (jj^>_uSLII dJ's Mij 

y I nilj t4-mM I nil 4^^^ I j_a ^^^ ^ -^ ■ ..l^tl * . >> t ^Lj QjljUJl filLi^J ^j^ Lilbe_j 

".(5 : 106) (i3jIjL>JI Jjlj La Jajji)) (_y^ I j "■■-" 4_L»ii2JI J^^*- jl3j-jJ "iJji La 
ti".-a- J i^i Ji^ ^j^LljVI Sj-Sil I j '"' (_5-tC. V S-uLa^L^a 3<l i n I j'A.^ i i3^jj(Ji,l)) 
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l^^'UI .^JijJI ^IJJO 13JJ J?.^yO 

^ ^ I : , ^ 1 1 J (_gjLjtlII (jja-ulj" I iiVI j'Ciill jjJl>- JLj*-o 7=^ Jt^ ' L^^LiiLj/lj 

"iijLaim ajjajjl t—iLaj^l ^ '^ * .' JJ ' ^"' (j^l iIA-LHJ '(j-j-^'j ' "H 3 ' '^' (J^ 

VI jjk La Cj Laj U U J '-^'^ jjLj uj jjj (_g JJI (_ajjjiLuiJI «_o (jlSj aI I L^j*jLlJ 
CjLaj I < U l_L>-^jJSj QjS f-*J '(j-^'-'J' fljJ^I (_p>-lj-a (j-* ^'^'^ 4i;vj_a 
J^ I43I J L4JI VI iJ^Lill Jjvj SjlL«II jjkljJiJI (_yk: AjUj,,.lt LllLujjJ (_yjk 
(J^l Ml a L(J jJjJJ 1 1 JLl2j(J IJjLo. j_ii|^Ii joiiuLA -^i^ ''^'^ I Jljlj CLl^Lus] 



(_y^ -1 j . .. A li »| 1 t tl jL:aJ 4x>-Lio a12j J-^J i4j<iUI1 lljlj^ijl l_j.i^)) 

i>j_^Li x^CL^Lfl 3_i:>.jJ_5JSJlJI oljjiLlI (_y^ Lol i(ll3 -.65) 3_i_<ii«JI oljjill 

cl)LL>-^j_tSJLll ^jlj-lLs ^jyl^ ^j_uJljJl jj JL»_a lJlSjIuj t Ljj^eJjjG ^j-uJtHij ^^j^jjuj 
.<la^L<u>-VI I j"'''J_' J '--'I ''^ x_a I jl^ I A" J 3^JJi,l 

jj_a ^^LaU J(l 3t-4ll:>iJLl l_AJL^_(aiJ /cJ 4x.jl 1 ii"ia ul) V J_t_4-l 5^L>- t-lll^j-jJu JllJLa-" 1 n 
5j"al ^".tlj SjjjpJIj 5j \l .^"aVIj 3ji III J I III! CjLjj" I lit I j-j.<t»- (_,lr cdJij (Jj^ 

. JUjLillj l_jj^jjl TCJjLlII (3jLi>- (_5-!l l.al Ml III i(_yjQJlj ^j^'s I inllj 

«_o (J^Ltjj (_ylll <JliLL>-^j-cSiJI i_^y\ (_,-<* Cj Laj U 1,1 Ll>.jJjJSj (jjSj jlSjj 
(j-a i—iLjjjiVI (j-a ijljjjJj I J-^J iCjLuLjijVIj M-icuiillj (j-?->lj'J ' "I^J 3^jJ(Jll 

n_jjj^l j_i^" • "I I t^JiA (_ji^^j LL»-^jjSi!l ojui juLi^jJUll (jlSLftj 4jjjii^l 

CjLi^jIlII (j-a SjLiil ^Lujia IjJl^ VI JiLx-i V (jVI (_yl>- L&jLil (j-o J-^li Loj 
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L^LaHJLj ljL>. Lj^^J Ijjiaj LlIL>- J (j Mil (_ylll software oLi^c^j^JI JL^c-a 

tiili (_yk: !iLjJj cr^^iJ liajjil 4.t^jjjij ^^1 •,U,^VI ^l^jjl CjLlialaj (_yJI 

CjL^j_i AJe_«i>! IBM J (_^ i^^l S^j_<i (jlj i(l82 -.88) x^ljJI ,j^ o_^ 

4-L>-^jA"itl SjJLSJI ^^^' I ij I lit 2 SjL>- S^jLj LlIL>- J.JSJ <iJaLS jjj^uj^Sjl 
i-alj Ml" I 111 (j-o ^4j'-^l j-?^ ' ■'■" ".'ij^ i4j^ Mijllj SjjUI JjIj-1.1 jl 4jjuIiJlII jl 

JjLt jJl2j laiMii'Yl (_jJ |^I<-.o<jiiil i^JJI J^Lfllmll cjlia i(3l -.89) J^uSlu^l 

• '^J>^ J j*^ Ml" (JT^ 

ij-A—j ^_;j_^v^^_lS_ij1 jJjI_lIlii cjLlLi^ *^Hi iS-^3" ' " ^^ ^^^"'^^"^ <ij^^ if^ - * ) 

(_, 1 r Sj^Lc i3.j_LjJlj S^LLaJI J \l .^ ^j i^l'C I III! j.<iillj liLcUl liUj (Jilo 
«LujS SjjkUi <ijjfcljjl <ix>-^jJSlLll SjjiJI (JIlxj i(jj I II La (_yJI 4^Lx^Vu -J 

3^15^ (jr'^W v^ jljj LiLiSLJl /oJUJI jIj L^L^I L^t.LLa.La i jiji«Ill (_^ 4jLc: 
/<»Ja_i jjl ij>j_<kljJ3j i>j_i^Li^ (j^j tiaj^ ct-'J' cj^L>-IjiIlIIj tijlSLjl Mi'itl 3jLc, 
3-oj^UI 3 ji iiL-u'^l oLLLuiil j-i^jj (j-c Sj^Lc cJljLa 3_lIL>JI oLuL-^r^-VI 

!«^j_o 1 4_j_Lj.2JLtuJi, I iJlilj-Ltim (J II I ii'»o (_y3 I J^^** (Ji^"^l (l>^>-«-' TT-^'-*-' ^i-lJ 
jjjL«Ji,lj iCjLoymi x_<Ci5=^ .-.Ij \l ,^"aV (JjSj JjJL>o Jju j^Ijjj (<sJ «Gi cdJi 

.(_^jj>-^l 4-L't.crL>Jl I dillal Ml ill (j^ ^ l.^a I . « . ^ J 
j>JLji tijl i5jJlj>J,I 4 J Ml ji i5jJl:>J,I ' ^aljl I jUejI ^^ l^^j I n't (j-o (jl 
(j-uL_ut C7~^ 'Q.^jJ^ 4^j>.j (jj 0^1 * La LJL£. J_l2juJ1 BJljJlJu 4-U^SJ1 Bj^LI^l 

ijj>-^^jS^\ |_3-<iJI (_3^ Oj3\h? J' ' ^ i'^^' ' ".' (_3-3 3^j Mill cjL^I^P^VI (j-« 

UJJ '^"'■■' L* W^'^J I L^jisjj «LlaJ (j^ ijj-*-*:' -iLtJ^I SjJljiILo Sj-&Lk^l tfJi^J 
cIiLaLLo (_^-lj.jax. jl I I , ^ a- Jj -^ 1 1 1 I jMiLso 3jiiill (_y^ljjJI (_y^ ^LfljJI 
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l^^'UI .^JijJI gAljjO ^j J?.^yO 

(J^l^^ djiSl^o i(Jjti:>J,l 4j^aj3 (_y3 i_jjj^l J irt~i i nil Ttjj-aj LoJiJi^j i4ji^j 
j-uJuJI (jjSj LoJii^J '^'' I ''--> '--'VI slSjdlj i_ajL«Jilj Cj Laj U U Jila sLtjjiILo 
gUj t fi tl jj_* /Si-'-* ?''J ' " Cx>»j ^^ 1 * t jj-**-^' QjJJ J (J-l1>-LJ1 ^ 0^ * '-'-'^J 
i_2jl_iiu_o (_, 1 r (jjl (j-a- i"°l i5_jjL3cjJI 3 I ri"°iLll,l SjLa. I j" ■ "--j "" (_ylll SjjJLiiuJI 

Lu^^_u_^ I *^ '•^"' '" (J-Aj V ^ ' ^ (1)-*' Cr^i d-3^^' ' ""'^ (1)-* /*-* tj»' ' ""'^ o' '-'^ (3-^J 

(j-O J_<iu-C (jjjjLolJI (JJ-2JI (_5-3 (jjSjJ (J rlj I ritlj^ <1j J-U±i LjUtS 4Iul Jj djaij 

CjLc.ljIli.Vlj CjLaLiij^VI SjLj J^Li- (j-o JjijuIaJI f_j\c ij\ m'tVI SjJajjj tjlSLol 
3 j"'! 'J t- tl (j-o Lc^ (((j^ulj^l jj)) (_y^ Ui^^ (»l^l Ji^j i(l5 •.112) 3_uii«JI 
if_j ii\t ]\ r- j ' tl |^jLj_o i>JjjjiJ L«.<Ci5c.A ^ijJelLo (^-Ja Ij^J <i U 1 1 jl) 4 joUII 
<liiLaJ dJJj 3j-^ '^^^ si oUtI "^ ^ ■ !-■ Sjifl (_yjQjLij i5j.2JI jjo-a^o (_yji 43jjl1,Ij 
p /j .Tl 1.^ rt pLuUji (J^L>- ^j-^ J ' 'I 'li 5jiJU_u (_^_in:>tj jjfc «Li^ aJLSUJI jLjjlaj iAlSj>Jl 

.ajjljll,! SjjUI 
Ij i"i J a (_j_iLjLjJI ljj_t.uLo 1 '(Ac Tj-ic^ 03J^ '^J' (j-* Mj-^ "-* "*-*i3 
<ij^^L>.j i(l08) « Cj Loj U 1, 1 x-iCiSt-a Lujjj^Lj.O)) ji i5JjJl>. dliiaLb <iJjJL4J 
«L>.jJLIL« ^j j ' ^ * /c_1Lj (( 1 Jl_»_<i:>. )) UjJL>. Ij^J-ij jj^"" i ti CjL«_<iIL>iXl (ji 4js^jj 
^ jj r <^ < t (j-u jl jlj.^'^l jl CjI I rii iijj,! (j^j sljjji plj-i Jl p'j-*^ OJ-^ 4 J -a- jj i aj 
i «Lj.j>-^ j-tSHJ 1 uliljlS'ILj Ji 1 (JjLiU ^_^L<iIL>.Vl fCCLuJl Iju^ ^^-^"'j ' "J ijjiajLjjl 

cjLcLc^Ij jIj-sVI ij\^ oLs^LjJI 3_c.Lij-3 SjLcI (_ylc i2jL«Jil»J,l Sjjlsj 

«U 7r jTf ( n tilx_L>. «GLl>- uIiIjJl^ ^_^Ac, ^LtujVI 5j_La_u_u ^IjljUj-uJ tCjl t ri ( njj.lj 

^joiuJI jliiVI t-Jjsoj Jj^iiiiU J^jll 3ji*^ iJjLx."J 3^Jl211I 4jjLo^i»II ^laJJI 
(_ylll ^ j'^-> •"■II CjuUlII jj^"»"l ' ii^.^S'-i '^'jJ^ J-x-LJi^ 4_t>-jL>JI (J^ljjiil 
V J_i (jjLjLiJI 4_j£ i_p=J ' ^ ^ _■ I-" V i^LiicJ ^Li ^-(Hx-a . L2jjjia ^ . ,.^;\ I j « . "--.J 
7-jjj <i_Ljl jJI )«_3ljjJI j-j3Lj l1*^o J I'lijll 4_j£ (J-<»-«J I j.^*- LillJ I J (jji^LuJI (2ha 
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.2uuuj[juuJ\j 4jjb^l AjU_,,,.tl t_uJLj| ^ Vjlj ^SjLiil 
3jjl^ Lp-^jjSi (_7^ i(27l -.SS) 5_jjlill 3^^ I "..^ll SSjjill <_j^a^ (j-* jJiej 

4_i£,Lu^l Sj^^l CjjjseX, La 4i_jl5 dllj r ( ti ^_^ 3"?"'^ ij C '\)J ' ^" ^^'*^-* ^'•^" ' "" 
j_yjj| "^ J I I I rl II jLj^I ^:a-4J tjl (_5J^ I I'nu SjjLS (.3-*J 'OJt>^ Lt^ "j-^^ o' 
tiljj ^ -« I ^" jjlj ic-il^^H^lj SJLLiJj i!_jJj (j-a d-uLill d_j^Lu-^l ajjiJI I j" ■^ I -^ 

I jl jCLol I j "'jj J /a_<kj 1 1 j J I '^ O-aL^ Lt^' (J m n'^lj CjLusIjU^VI 5jej^ j_y^ 

sLkl^ 5-1j1 I.I II 3 j'-l i'^ll Sjjill L^j ' " ■ ' 1^ a (_yl!l SjijIjJI j^^I 5IiiiIi.iI 

dJU j J^ Ml J a J J '^" 1^1 iCjLiialjJLsl (j_a tijlr Cj^L^ La ^^^ ijl «lSIjJI 
j-Jt-j-u jJ_fl_Lj_u ^_^q1Ljj «Ll>.LLj j(1 jj-* ^J^:i>-^ «LcLLx-£1j1 LL>.^j_tSj ^1 j i^*t1 

3^ I ',,^11 <i>-L>- (_jJLlJLi J^j^-^ 3-i-^' t*^?-^ -^'-^j-i^ j-3^'^' -^'a>-*J "-^L*^"!! 

,^ o"i . .la j_4j ^_^ «uL<iJLllj (^^jjoiJl (C^?=->- (J-iiiJ IjoLjfcj iiUL^jul JJ-* 
^^Jijl ( .1 CjLajUU LL>.^^_tSj ^Lj ^ J • U ^ t 4_4_jL(Iuim ^j I A ' 1 1 , jLjc-x-o) ^1 

J^l£LII pjir^'ill 3^jj (_yJI (j^LJI /<sJL«Jlj aJl^I /<JL«JI (>j S^^JI jLjjjI (_yJI 

(oiij jl Mi'iiV sLiiiila iLajUJS 311 U .tl j| ji^ i_ajjj/j i(_yjLtujVI i«_<ijj>J,l "Ij-lJ 
jLjyjl jaLai tlUr 3^ jjjijjjj tjl i.i'tVI i—il^piLI jljjjj lautomation 4ll4J^I 
(_j_Lc (2>Jj-JjJ^I 'V _ ' " ^-^Hijj ^-i)A>^' i_^'=-^J I j 1 1^ ■ jLijijj 3JVI ^jl--> • " 

c- 1 J . ^ 1 1 J jjjisLuJI 3jL>J 3J.»1:>J,I jJaLiJ,! (2h« Lilljl^ (jjj joJ /<utj i(j\laL«JI 
SjJaljI (JjLaJ (jl Jt^jlil (j-43 .fJi\j.LM^\ i_^i^ 'V ■ ' "^^ 3-ajL2im (JjJ-II (j^ 
SJl^I^I Ll»-^jJS[iUI i>Jl^ Q^jl^Jj i^^JlSIIII /o^jlsIjxj i''.j mmII 3^ 1 ',,^\\ J ,^^ 
^ /jWl , ,.jt 5^^SIL»_a » J (^ (_^1 tijjj /^ (jj)^^.5tLu_uj '^ ...At 1 /j^ Jj . ,. j^ ,^ rt (_yiill 
j.£liiJI (Jjkl (_yi^ «LiLaj-3l SjU_i III SjLjjj (JU,l (JjjIj j_i^j3 (j-a Ig i niit S.ij(j<ll 
.j3ljjj/3lj r-LlJ"^l (JjLxjj (.3-^ -' j" . ^^ . a |al£L>-lj jISHjVIj 

(_y^ (.T-'-" I ' 1 I "l S Sjii«^ 5j_(fcLl3 sLJI l^jjj (jl (J.<Ci5eJ LiJ 3J-"JI (j^-AJ 2 
iSLuj" I ii_0 aI LujJ^^uji^ '.(JlLa (_y^ ■I'- • "_■ " iJIJ-^ (j-a LS^LLajl L^jLuJ iLbjui 
SjjjJLI (j* .^^j^ill ijjjufc (j^j La <iiiSj (_y^ <ll L«j^j.a Jca-ji ii Jl^l^l (jl JjVj 
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l^^'UI .^JijJI ^IJJO 13JJ J?.^yO 

CjLajUIj Lon^^^JSj <:L^uj iX l-u>1 *~ I 111 i i^L-ut ^^Jltc-I jt-ilsj-A ^j&j i4_lL2ILcuJ,1 

.ajjl,,ill LajIjI JjlSlj 
i_JLLai L^L«jjILa^ djj^Hl (JjjJI joiajLA (_,< 1 n~ id-UjSJI SjjiLliiJI ojui tijl 
Lx-J L^j t Ml ij^J *^i-<4-i3 ^_^A^ 3^>^ *^Ti-*J^ > U 1^ ^ jJ^L>. ^j_« diLa^U U »_<ill:::e_a 

4-L t -< C L > J. I 412-lJI i JLL^_aj (3-^-^ '-^ ■ ^ ^ ' *" -n '--^ *j L^i t II ( nj-a (JjS Mil 3^lx.lj 

:Sj^j_o 4-i-i-i-i3 (_y^ 5j_iiLkiJI ojui oLso (_jJ,L«JI >>jj MiU (__>.ajjjcij (2>5L4JJ 

1^ \l ,^"1 aVIj j_^^jJj_LSL1J I J (_, 1 < II I j I ^ "' (J£1j SjLaIil,l CjLjVjJI ' U « . >■" 

»La| L^jjij (_yi^ <uiiaL>J,l (_>>-l (j-o iL»iaj| t_^j'C null LxJjJ (J-1 i(_yj-oLujJlj 

"ijjjJiJI Ljjijji ijj-^ (_,< 1 11" (j-<->- (_5-3 ijjj I III! pljjjV iLlmjJjAI 4_uLiLlII ^ 1-^ jll 
dJL-ijjiLiJI 3_aL^ Jjj tiijtjjj i^W^' '■J^ ^^4^ Ji-'-i J-I^j o'!^ SjiaLv 
plj ii-ill (_y^jJ3 (j^j (jjljUJI <iii2j (j^ i-J-^l 3j-^ VJ-'^ (J-* l£>*"' ij_3-^ (j.^»tj 

3j.aai.jJI 3JLxJ(JI j^sljj ^ 3_LjjjiiII LaLjIj.^ liilj f_^ Siiluta (_y^^jjSllII 
i L^bixia^ ^~^j2 (_y3 3.aJl^jJi,I Ll>.^jJSII1I Cj VLa^ C'^'.' tlA^J-* ct^ L^^vLsoj 
(__>^I_l1£| JjLa-J L^_La ijj>3 •<j'^-2i>^ (jJl '"• 1 • "-^"'l Jl^ S-LaLJI JjjJI Lai 
Ij^ <i_L^LjJI SjILSLIIj i5-j1 < 1 1 (3tM^ SjjLLo j-i^ (3'-''^ Cr^ ^^P',?^' o^w>-^' 

sLS^I) (_yJL^U^>J,l l—lLjtllVI CjLlII 'L^l^vj ljjj>0 jojkjji^ (j^SjLi (3;W^ dlLjJJI 

5jjj.o (_y3 j<sJL»JI i_ij < Ml jj^ J4JIJ ' L>-j I ~ » I . ^"1 -«■ 1 1 ^j3 Sijj.c, i(l J ..jai^^U 

3J| <-jj.5j (j-« i^y 3"'"'^ ^'^'^ L^i^ il>i3'_5-*J ^"^"^ cjM^iSjj 5jijJl>- . "iI ^.u 

.SjLaLc^l j_LC jl 5Aj.,^tl CjIJLSLII dJJj SijjJLlI 

£3Ulriiu§;if 3 :l 

l_Li I'l \ ~>- JlSs irj.j>JI jjjlJo (_gjLxir>- 3j'-* L7^ S-^ ^^ 'tLH'-" (Ih'^-'J 

(2>J.iJ-^-o 3-Sj_flJlj i"i" Ml" II lIiLjvjJ ^ .^al ^^^ (IV-'J 2.^J1-«JI dj>-jJi,l ojui 
4_lL>.I^ Ji^^_t5j Sjujuiu «Ll>-jL>- lLsj^ (f-^ ^*-^J Ll*:>tJ ^_^j.aJl LbLp jJ>L::e_<^xi3Lj 
j>jui (_y^ 4-iJltri"tVI (_,"M-a-Mi fjil tjl (XjLSJI g-o-LuTLi-L/l I jiSLi JUJIj i3-uj<La 
(Jj-ca^ ^^J-a (_yic IjLjii ^j J ' ■- ' ^ J '^ ^11 i_ul^^ (_p3j.C (_y3 ^Lal 3^Jl2J,I 
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t'lQ^Lu^j j3jj loSlI a^lcj diLuj^pSLlVI Ll>.^j iVi ^_y3 JLl>J11 tcjjQJI "Ij;*-!-!^ 

<i_Lj»-jL>- j-jjj )> Hint (j^5e-ij I J-4J (j' '-'^ ' ''■J . ( 1 84 : 131) 3_jLiiJ ij^ Lj-o 
(_, Ir LtjIjjLJaj (j-=tLJ LJLi L^a i^j^Laill ^oJUJI SjLLo LuJj^ JL=>. I juk ^jl^ 

(_,lr Sj.iajjjiJI jjfc 3_ujjl!I JjjJI j-o kia^Lji (_gl)) ia^Lji S^L^I (j-« L43I J-AI 

"ilikljJI (JliLajUtl Ll»-^jJS1j lIiIjLsoI aLoI Sj^ i'IijII jI "ijji^LiLaJI tijjj/ <iaJ^jLll 
iSJjJl>- jlj^^^jjlajj 4^LLaiI SjjLJcILa jjLi-iiA CjI JijaHijil (JL»-o (_5-3 <il4li:>J.lj 
Sj-iiiiJI 3_ujj(JI (jljioJI (_y3 Sj-aoi-jJI 3_ujjl!I SJLxJiil 3jJ I rritl Sj_Ji,l J^l-JJ 

: (287 : 2 9) Qj) . ri't^a. J^ ^LLaj^l ^^SLill 4JLS La Li^l o . ni (_y3 (j^ J'j^J 
1 J 1 li" M (jl /C^j JLSxj Cj^J Ai(j I rinil Ijij^iaj jjl <_jjj(Jl J-^-u^J (jlS JLaJ i(_ylajii!l 
(Ji-JiJ (jl x^^l Ljij iaL^I oJLji lj_)-^j=_(j /oJ /o-^JcSLij /a^j LcoLi. Lj^LLu3J 

(^y^ 4_jl^ IjjlS LxjO 4 jo it I (J^l jS-Aj (jj^ I'lullj Jijvl^l (jj-ill (_y-lJ-«JI j<sJL«JI 

.(((^LoiJl 
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l^^'UI .^JijJI ^IJJO 13JJ J?.^yO 

Cj^a-TLSTiJl i«_iLLi (j-^a_ij jsJaLi ^IjJlSVI 4_Lj_»ii3 (jjjjLxj (ji (3S>-«-! iJ-*J 
diLaj 1 < tl 4_cLL»-3 d_2JLi^ (j-u Ajj JLtJ LojJ jlji^J ^ i-» '^tl «Ll».jJjjS^I 

«Lj^ 1 ;| Mi'q (_^ jJI ^ • "■-" cj^^I (_y3 ((_jJ5Jj/ i«_o (JjI '(J 'ijlj"*^ ?«-« (^j-^ '(.3-^^^y-* 

4jjjjlII 5ja-l I nil ^iitJj , w^ \l .^"aVI J^l£lll| ^j-o (_yJJi Jl>- jj^-^" (_y^ LlJjIjLj 

CjLjVjJI (Jji_ljj (jLcuJ (_5i^ (((j-tudCJI 7-^Li^iU (J^LiuJI uLijiaitlll CjLlII)) 
(_yi /o-lIjLLII (_^ Ij-Jj U"t Ijlj-J (j' OJ'^^-iH ij-" l)^ J-i^' O' '^l»"-SjL»im 
(jJjLb-joJljLlI SjLxj-jiuk .(23 ".62) «Sjjj (JJJ ^ '^ j ■ liJLufc Oj^ (1>^ •'^^i>^' 
«LUa_L^ (_^ (_, J 1 » "1 1 1 LJjJL^ liJjj LLijiajjl (j^^ejj ' -" J 1 J ^ *"' (oii-i i_^ ^JJ-h" 

lSjj_alj VJJJi (_3-!l I j« 'I '^ " jju-aj (JuLlII (jl > I ri t LoAJi^j iSjJija^ J-i^ 
lSjj_ol lIiIjjL^ (S-Ai (jlj iCj^::taJI (J^ljLAj <J1i1jlaL>JI ISLjj.^1 ijji -^Jj"i ' 'ilj 
..(Jlj^al (j-uJJJJ '-i^>'j-'^-'Jv (al«JI d-ciajLS^) pl^^Hi-VI CjUIjj i_yJt (juLjil 

■il-ij" I II (_yILllj »l.aj I nil (JjjLu-iiJI A <i-a- <^ jiLol "tLiAj (jl i^j-i-1 I JLoj .. 

l_^ Lljv jj j-LSjJ I J S^jJlil LlI J ' '^" ' " i-ijJ^»- iiJllLajUU juu^^ (_y3 cLj/IjjIi 
/a4j| 1 L^lj lii'i dlbj I j'^j'^'^"' 1 nlr ' • « ' ^j (\)->-J I j '^■^' ^jl ijILu V 4.aicl 
\j I II J j-i^SI Ll>-^jjS^I (Jjl>- (_f^ J Ll^^o <iij^jJI I jlj.^l ^" U^ jj^j^ajej 

i« JLfljkjJI)) *_a jj_aljtlijl (_^j>. I mIt Qji^^SJj LilljLj /c-Aj i«LAiJeim /cJiJijI * 1^ t i"i I 

((<Ll>.^^Jo[j glj^ jjr » ^_^ glial 1 n ill ^c-Aj Llx:>tj (j^:tj ;^~ij^^ ''< -n ^ ■ ■■ -^ <*> cLi^^^^SJlji^tj 
l«_Lia -^Jj" I n tj 7=-JJl-^l J^-^J j'jj'^' L7^ ■ U « . >. I jjl VI 1 nlr Laj iSjJiitA 
i(Jj< I'l'illj 5'iL ,^llj SjljVI «lj.ji-j (Jj< I'l'ill 5J .a I J j3^j^tiSj I /t^ljjj jLiJI 
(!! .-iji-x-i LcjIjI) tIjVI jojj^j (_JjJlj>JI 4.jj<IjJ Cj LlI jiJjjtA (j^ UJjjijLjjj/j 
iTc-uLm /n 1 1 n't d.<i^ VI Ljjj.i Loj '0 ^ ••(IV-' i-ijli) <ijjl jJI <J1iIjJl2JI <ijjjjjj 

U'^-v "^ J ' " (_j .' ^ '"' (J^ ^j-a-^ljj I nil ^ * \ 1 i < ^ 1 1 ^2^ LflUjLj>ijlj-lSlSLb Jl>.1 Vj 

' HjW'^ ^j j'^^tl ja^ljuj (2^ Wi>^ Q^j<j I n*^ (jjj^-iiiaJI jojkjlj-ii- Lai 
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(ji_i]T » Ij-iA- expert systems: 5j_ij>JI jsJkJ 3-lj-A (_7^ ((j-iLjjJI)) Q^lm^j mj 
■^—j '^'tl ^j J ,1 , >. ^ JjI:>oj ijJLLi^ 21 7-51a^lj ir-UJVI <lj^lj^j ^-i^*^' (Jri^^^'^J 

I 1^ ' -^ . ..S"* SjjLnJl ^^^La^Lt-a 5^^_^.>-l JJ-* '-'^^OJ -3 * ^-^^■-* (1>^ LAjI t Ml" ( til 

4_LjLaj 1 < a diLjcjji Sjjj^ (_y3 Lit 1 Ajj 1 .^" ljJ_LtjJ j»L>JI LDULu ijj j j ' j 
' ^ .':.'C"t cU^j^l p j"-»l . ..I J.st-LM u^jju 'L>-\j>J\ Cuh^ L^j.ilJeJ jl i<:LuL^ 
iJjL^ji. ^^^ iLlm\ I ri-»JI j_uQJI JaLSJj 1 iii< iV^ x-uolj^j LJJ^ j\\ ,^n jj^ ja^J 
(JL«-a (J^^v <l2l:>JI CjlhLus (ji Jju « LjJLtii)) (jjjiijej V IjJU ja^jl '^y^'^^ 
La Lui -ijJ-1 Li^ Jj i(( LJbLai JjJij» (_7^ SjJajjjJI jJt (jVI ..^ j I ^ I W.J I L(Sjj>o 
(j^ L^Lia (_y3 ^ I iitj^l (_j_ii3^1 J^< U S^Jua Tj^^ d'j_3-^ O"-^ (.3-^ *'-^ 
jj_t^j_(_uj t\jjS^_,_a^ Jaj* (f^ LJJ-^ (!)-*'*• (^^) ^ ' J ^ .^ 1 1 ^j_j_aL<1Jvj ^_^_jS^SJ1 ^_^^1 

f_j\c *L>. La cdJji^j i«(_y^^j>JI cjIjLlUI aj^ 3_jiij-iiuJI i_JLLiJ,l t-Lo^ tcj^ 
(j^j ijiiAjjl (_jjJI tiiLiSLfljVI (jl)) '.(JLS Lajo^ (jl^jj (jjijjj^ I j 'ulj ^ (jLtuJ 
(_y^ I J I iiVj i3_L£j_<iuJI Ljjijjl Jjjj l£j^lj (LSjLji) (jILt-i^j iiiH jU-oVI 
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SjLclj L^LcljJ ^^"a »^U". . .." L^i VI iLiLi Lilli (j^ La L^lu Lij^ c-jl ,^~" 
.(jLp-VI I .Ir I f_^ (.5-«LlII (<sJL«JI c-il III-*- (_yi^ jljj'i/l jjjjj 
2lujjjSLIVI cjLc:! m^II (_y^ 3JjiljJI LJU. jL&LiJ (jl LitLi-^pj^/l 3 n" 1 ,n VI 

(jj-iLa 2 . 7) Sjj-al i i I II (jl 4_L^ L^J-" lS'-^' cLuLflj Cj^jJI (_j.3 iCjLjja^j^lj 

(jjSLi III! i^-ilj pj"' (jljju (jlj i5-a^>?"iU cjListAjjJI j33-^(.3-^ (jji^Lu ("^ 1 II t 

(jj-SLjJ i4_ajLilll Cj Laj U 1,1 jJLa^ i_^ J .13 J <JlJ^:a-AI 5JlcL2S (_gjj i nVI 

(JJaJ (jl I JLji jiLal (_j_iSLj (J-<kJ iSjLjaJm CjLjVjJI t-ij-C. (_y.3 ijUjlJ Ij-jIiJ 
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l^^'UI .^JijJI ^IJJO 13JJ J?.^yO 

(j^ Ui^ 0' 'ijl'' s-^ '^ (»jl-2JI £_)j^La i»L>.j" I iilj A^^ I n" I III (_y^ (j-i-»jLS 

,-.VI ,^~VI t^jl < J Ml J>1 <"i ml u^ (Jj-S'i/I i_2jJaJI aj2j (jl lJja4J Vf 
ja^Ia^aiai- Lj UjI olr "-l^j-! (. . . i Jjt-i (2>^ <Jlilj.AjJi,l JlSc i(_jjj^pSL!VI Jij^^l) 
lill J (J^jejj jjl (2A-4-1 Vl iCjLojUU (JjLjJ 3j^->- i_J3^ J Lli^sJ (_, i S"i 1 1 J (_,oU1l 

J-J-oLLc I—LjI oUt I^JvLjI Sh^ « JjLJ (j^)) (Jji«JI lJijJ^jJ JJJ^ <_J^LjiI (_jJI 
7r l-l ml 3j-^ (O-^LjJal J Tl'l I ii"t (jl SjjVl->- (jj|jj>- VI (_5-»J 1-*J (j-*-' U^3 

-' j *" ' 'J js-^LjsJIj I l_Laj_i i_a^_cj 1 1 i" MM < a i_aj^ (_y^ -' j"l-^j ~'^J LLljLLa 

/4-jljtjl t Ijj t Ml t_$'^ (jJJe-lJ (l)-'^-* (^ L)i i*^i-«3-^l 4_L4J>JI Llx^J (j-l:3e_J (_7J-a3 

tcIliLaj 1 1 U LljvjJj-'l^lj lIiI < 111 aJJt 4^^Lc. 3jj/IjjJ 3 , ^ , ^ ^■", 1 1 CjjjajJI 
ija^ljiil i±jjJi:>oj n_g^iill j-uaJUJI 'j j-^ )t-a ^ i_^ ^j-lloSJ I CjuoLol Q^U"ii iMj 

<i_j^ cJljLo (_gJJI ^ . .. A ". c^jJI ^^^ iS-jii-ljJI I j" J " ' (j^ <_iL2iJI (—flJii^j 

jj ' ^"mj t<dj I iiaLfe uLcii^J (J < III ilj - ■>r 11^ , ^ 1 1 •_« ^jjj^2^j_LiD » Jj-^^ (_7^ LL«_aL:e_a 

3 i 111 ^1 • •■ ai CjJIjLoj i3_j^j<ill L^LcLiJv f_j\r I j" " 1 _; •>- (_>3>3 L^jJlSj (jl 
(jLS S-jjJLl Sj^ (j_a joJLjJI (_y^ i^j-xj Li^ 3^13 3-1 j-C <ijji (_y3 L(jL«.oLjij 

. SL^I < Mil (_y3 jOj-oLa- JJJ jjj^u-cSU 
I ' >» « ' lSJ-" H>i^ cLaiaj (^ JJI (_)-& JUI (_yjv^jjSilIlj (_, oUII A JLSjJI (»1-oIj 
(jl ^JJ '■^"' I ' J ^ ** O^J-^ O' Jj'^'^ "^"-^ ii3Li>-"^l 4 i-»- Ml k^j-al s-SIJiJ-LLo 
Vf Lj-^JtJ l-u!j Ki^LtJI 4jjiLv)) J i^^Ja^ajJI (_yji JjaiUlj 4jj.oLoV| I " j • ^ a 
uJjLi^^ '"'Ijj '-^"1 <icLiiai-lj ^"'3"^^J" ' . 'T..' J.' '(jji^'^'jtjTi'-*^' jtSl^il » . >» -^ I 
, (26)«(jjJ-AL>JI jt_<iIij>J.I » <d (<ij /cjLjlII (j_a (j^jjj (_7li^>- L^^E-ALLaj L^_<i_lAlAaj 

! SLyjJ J-«-flJI 43LL (j^ CT^M' JtA^ 4^^^ '-J^ (jr^ 0-^^ 

idiLa^mi x_<iij=^ (_y3 pljij^^lj jI£[I1jVI ijAJfcl (jjijji-VI Jl^Jj (j-<->- (^J 
V (_gJLll « JjLJ Lo)) l(((Jj^ Lo»_i « JlJLJ Lo)) 4.^;vljji, 4"lJo"li nU <JliVjL>J,l ^^J-i 
J^Jlll (jl X_L*J>JI 3x.LcS (j^ C-^J-" (.3-'-*^ l4-L^j"l I n't /oJ (_gjJI «ijj^ l-o» -J "^UJU 
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Lujj jj ' ' ^j Lcji^a^ ^^'' > I n't isoftware piracy j:_olj^l Akju^ '^j ^ItAt 

JLi-G joJ 4j.aj< I nil 3^jSj>JI (jl 4iJ I Jix.>- i(28)i((jL>o2l (__)i>jjLJ q\S ^ (jT^ 

.ij.u±aX\ ij-LMLall ^tuj^mi ^JUt (JlLa 



S>M^4£iAJt4 :l 

f}^l JLu L« I :4 :l 
^1 3j-ibLJI L^ljLsolj Sj_uJil Lia-^j is" ! 1 aJ^ jL^jjVIj (Jjiiill Jj 3Jl->- (j-a 

sj^AJiaju. 

(_ylll ^jli-ljJI CjI Jlj2IIj 3j^jL>JI .ajjiill La i4jjJl£L<il 3 J , ^ J , ^ ^ t jjj^jjl 
Loj iS^-Lo r'jjjtil L^^j^ 1 ijlr (jyjJI CjUJL^ejJI La iSLjjjjLLa ^^-^ (j-* Joo 

(_>^j^l Loj iT<l>-J^>Jail (JjIJlJI Loj iSLajLlI*-! 1 nlr (_yjJI Cj I J S < 1 1 4 <JjU 
LLiiJEJ (__)iajjjill d-uiljJI Li^Luaji (Jli (_y^ lIi Laj U 1, 1 Lxa-^jiSi I J"'^"'"' i_^^ 

J ' ^" -> " 7-j-tij Luk ^ ^"Ci , ,.j it_)LiSLII I Jl^J (_, iiij'ijJl f-jjLi3ji,\ cdJi Jiia 

^ J J U -^ 1 1 Liu 'J^j I , >. -- 1 1 j3j'-^' 'j-^ 3^L«JI i_.jl^j>JI (jiajcj 

^Lu>.jli>JI i_^juai\ 2 :4 : 1 
:«Lj_Lajj «LL>.^^_tSjj ^ * ^' '^"'^Ij «Lu_uLu_u ^3^^ Lt^J 

ij_Lji J-Sj dili "ijjjiLuji J^j-2J 'Lusj^ 1-^1-2 I jJ ijjjal j»L2Jil ^^ 4_uj<Luj/ 

CjIjuH^I t I 1 I in *l^J_u «G1jLl>- ^_^ 'J-^^ O-*^ Lri^"*"^ ^_ya-uM I rill jl^J_^l i tJvLuiDJ 

(ji (3^-x-i (_5J-<j-c (JjJlj LlIl>- d.>-LcuJI (_^i^ j-*-^ "^ '^i «LHji>- L*!! J (_jJI ' ^j''^' 
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l^^'UI .^JijJI ^IJJO 13JJ J?.^yO 

j^^j_3 d A , ^ J 1 1 ojtji t_iLa_i-3l (JjLajj . (Cj Loym I (JjLjJ ^J/»- + SjLaHJI 

(J-iij jjl (3S>-«-l Vj '(_; Ojl*^*^! jl tjj U^tl (_gj"i I riU (_yi^ tIjJ-u ^Lii! Ijjjija^ 

LIjISjj>j jaJijLA (.3-^ C7^l>-^'^' Cri?^' plja-iiJI L^jiajjij (_j^l -i^J-^l ijt^ Lj-* 

. g| J ( Hi I t rill 

JjljJ,! ^-^ ^ "' (j-o j'C Mi"t 3-j-JjjlJI (JjjJI (oJajLAS :4_ijLLaJL3l i^j^ -tj 
icLjJLc j<s.je_uaj CjVjjla (j-o (_yjL«jj (jjjjJI «i— iC cl^rsj 7"j>JJ , 3j \l ,^"aVI 

(_yjLayL«J,l i_gjLLll Sjj'^-'l ^1 1 ,>.'.VI i_JLLa^ ^1^3^ tiUjvjJjJSo jjj^-r 
Jilftj i.fj;p- 1 hardware ^^^ujiSLI I jIjc 3^l_u^ J'^?-* cr^ Sj-oLi. ajj oju Lojj 

^Lj-Lolj ^\^-LM ^^j-LajJI ^j_4Jul 4_«_a J '^^ * L^-^ «Uj1_a uIjVjulaj jj I-^"" Cj La^ U I, I 
jl <i iiinVI jJalitA *-^Hi3 (jr'l l5AS:J "-* J^J iMjvLlJl ^^^^ aJlJt" i nl I dJLjSiJI ji 

.(_yiSlJI 

Cjjjl^ 4_JLu_a CjL>-j^ 5j^_i-i3 ^_^ ^_^.:*-^j_tSlLll aJLSUjI (duj 4x.ji t iTia Cj 2i Julx-i 
(j-<_«_ij'^l (_y^ jjj^u-aSJl (ciij (2>« (J'rt^' w CjIj i I II J i"n I <ijj^jjl L^JlcI^ 
(JLalLiVI CjljJLa (J^Lx ^_ysj-al\ j j l-^" i—Sj^^jla jji L^J ' ("JJ i -^^ d-uji 
4Sj.jv pLfljl ' I'-' _■ ' ^ ' (jl Sjj^jj^ liJJj ^J^jJn^ iCjL>-jJ,I jsJUk (j^j La Sj_ij-aill 

:^UJL>ljJI CtlJLuoXI 3 :4:l 

4_i-«;-'ll1 1 «Lj^I (_jJI i—sLiiaj M^J-2j Ujl (JIlaj jjyjJIj ^^jjlW \ iit^j Jij 1 nj (_gjjl 
(_psL^^Li (J^l->- 1 iIt- I iij i4ILuj>Jl SjjIjJI I. iI°i (_y3 (j7h< t (j^»-i i4-ijLajUU 

LbjJ (Jj<j11I iSLla I " . . ^ I "1 j^j ijj^l£[llllj jj^l£[jj|j (jjL»jJlj «Ll«_lI!I «_jjLiLA 

,(_5_ul^^j CjLj_ci3^j Cj Ij 1 ^ mi J^jj?c_a ^^l 

4j^j_1I <_iLx-i^i ^^ ^ ' I j ' "ij (_7l^j 'ij"j ''^' ; ^' J '^ ' * ^' I ".I, «j ^ " — Lj 



so 



' 'Ij'll ^'^ ''^■'^^"' ' ^ 3"" ^'''■■' '^^^ PjJ ^11 ^ "a 5 ,^1-^ 5 A I" -^ 1 1 I j"l ,^ ,^^" ^"a 
5_. \l ,^-aVlj ^o^Uls-VI t_xJl^j>JI JjLcJ (_yk: SjjLaJI v^jIjjKU j»lUI sLui 

. JjJljsJI (Jj^j j-uJiUll ill JLa-lj lJijSIlII 3^j.jji_5 3JjjJil AJ^ju^ 
j<sJL«JI (jjijLso (»JJLJ <ili^ CjI j CjljUio ijJLLii (jj I II La ^1 S^LxisVu -J 
(_yi^ (jjLjLaHJI aJl^ j_ALli^ ?-P^ (l>^^-*d5 ' Lj^LSjj „' ' '^"'*lj LujiLuj) (_yjjj(JI 
^c-i-ol^^l j2>^ Lit T tt- J l (Jjtj?c_j j-al ^jfcj ^ il^^lj ^ ojl^^VI 4_»jIIjJ ^ ojl'^VI t^j" I III! 

, Aj>-jj>-j «Ljjt_x-o ^^' 0^ 4^"i I III 1 
^..aajJI LJbjL*^! 4:4:1 
1 M Ir 4jIi.ljJI vIjIjLlSIIj 4j;vjL>JI .^jjiill ajjt ■ t'^ « ■ "-^ C^^j iljSLaj 
Li:vjjjJSj (j-Uajjj i3j3jLa]| 4-Lt-arL>Jll 4l2iit (_yjjj<JI (jJajJI "iLi^ (_ya 9j-u±i ij)\ 

CjuJL>o Sjx. LlI^j^ iS'^ Ct^ *— ''^J-^" "tHJ^ ^j-i— 2I J-A'^I oJui jj^-- ' (_y3 

Jai. 3jliL^ j>lji Cj;p- i(_y^L2!iJI (_gjLjaI<JLi l^l^'ii iii (ji CjjIj Jl^j iCjVjl 1 n'ltl 

. JjVl 4^ljll 
:^UUI (^JLsklJI -1 

(JLiialll 7-jij tl£ilj SjjLoJI 4 J jl I III! T^j^ (_gju-all!l I '_^ A ^" 1 (^jSLflj (_)-& - 
(_y_ijjLll tjl I iitVl 3>^ (1>^ pLsjJI 3_ujj<JI 5yal ^"itl ^^jjtil (jSlxj (Jjfc - 

la^MinlU 4jiLS!UI AjSLc^I j^Ui^j (_^>lc:^l (JJjialil Cj^IajsJ (^ Ja-alJIj 

lLs^ I iiS 4_i^ LiUjv 1 j^l^Ii ^jja Jl:^" I II \ La t il ^u ( 111 4J ^^^L^-i (_7^^ *^^^J ^^J-^J-^-^J 

.tL^jla (_yjLtj2l "ijajSIlI (j J I II a 
^ al ^ . tl jJJLJI Cj^L«.j>J 2JLt£j ^ ^ T 3 '" '^JJ ' ^■' ;jr ' ' ^"' ^ ^ o^^-^-i ij-* " 

S^LiV SJljJl^I S-uLo^mi JjLjj^JI j Mi-a-jm |_5JJI JjJl^JI 3b '''"""^b 
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l^^'UI .^JijJI ^IJJO 13JJ J?.^yO 

Sriljl ,\aj \ju\j3 (j-« Mjialj^ 
.SLjjLaj! 5ljJ,lj JilaJI Ju-a^lj i4jjLji2lII 

(_yjLaj_L«Jll j-lJIUI (_JjJLo ijJIjjl sLujJlJI 4-mlj I nil (_jJ(J^I^ (3^-4-1 (J-** " 

3JL*lj 5<ilt"iU (.iilj i^lj (_y^ L4*jil (jr^lj n^js>~^\ CjIj-jJlIII x_a cG^lc lijj 
jjL(.a_a) 3 I o'-tj,! 3 jojl'^Vl ■ ~ » I ^ I J . ^ 1 1 J ijjj|j_tai| «L^ <_jjL>-^lj /nil ii^UI 
3U,-^1I 3j.il i^l^Vlj 3^LCo-VI irjlj.^Lilll liilj^j '(Jlill Jjji.i (_yk: a[jX\ 

dlljLUcVI i-jLlC. (_y3 3_L>.^jjSllII 3_L4JiLI 3JjUej3 i_^f (jl (_y3 (_yii5lJi,l (j-ujlj.i 
(_yi£: (Jj i3_LOjiII uIjLjUJI (jj.il 3;!-^^ (jr^ '"'l''''""' '^ 3jiL2iIlj 3j^l.<il>.VI 
• SSJljJljsJI J^Um ,j.o JljJjJI LLI i-.ril-^ Jl3 ,j.uS!jlII 
JJi (_y.3 3_L«_uJI JJ.0I (_jlr j_i^^pJI (j-« f^j^^' J-*-^' *LLa^l (j^-Ji-i Jji - 

.S«LujjJI (jl JlLJI ijji J-iJ^ i '~"J.'~ Ct^' (_5.SL2iiJlj (j-mlj I nil (jljJjUl 3JL>- 

j_i>.j (_yjjj(JI CjQjiuJI jaJ d_ujjiJI I— ij < i"i 1 1 J CjLaj£L>JI * jt^" • ""' (Jjfc - 
(ji (jSou JjiJ 1 3_L>.^jjS[jJ I J 3 J \l ,^",aVI iJi)^ijS[jJI 3 j ->■ I J 1 3jjjj(JI LJjijlj.o 

«L.ujl_4.^ (^^_L^:>tJ (_^ Cj La J U II j-l^£l i JLLiA Jt_a LbjJ ^cSj>ijl «L<iiiaJl » IjL^tjJ 

.S4jj< Mill 3SjLiiJllj d-Jal^ S<i_<jiJ J '^"aTj x_<jijl 
CjIjJl^ (j_o L^jJ j^sljlu La (JSj iLuLoyLto (Jjjlj.jjil 3JjLLa (Jj.2j (Jjfc - 
3j \l ,^"aVI-5j-v.jtj:C"tl 3^-vlj.qil 3jj^ 3Iai. jlial ^^ i(_y^jLi. (<s.c.Jj 3_ul j 
(J-li lil J ni^\ 3.^.3. Ijll jLLsl (_y3 jl I l(j< a ^^ I nil (J.O p>J 3.^1^1 ij^jJn 

.SLuL^ I_!JJ>JI TT J Ml 
7tJJ-aJ cfjJJtJ el S 1 1 j" 1 I Llit^LltJ joiij (_y^ ^JJ-'J' iJt!-'^ (J< l"lt (ji (jSjU (Jjfc - 

^1 j , ,.VI (_j_Lc. j.il_2JI p jLj-ll (jl I niVI jjl-»- (_,lr 5j.iiS LjjLtoLvj 1 ii iijl Jua 

.SSjlJuj ^LLo joJLc (_y3 (JLjiAll 

(Jji2jJ (JjjkQll 5.iLclj (_y>-^L«JI j«ijl<"ilt <ixajS Cj^L<iJtj ^LLaJI (jSju jjjfc - 
■ S^jo I ii^l L'L<t-LU3 joiij-ojjjjj L:iJljLoj-43jj.3i (_gjjl t_gj Mijll jjL^I (a:»^>- 
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^1 j-^jl-^ (jSuLiJLI jl^IjJIj LjjLlaLjvj 

, d ^. ,>." , ,,tl CjLIoJIj <:LuLl1I (jia I i o 11 J-U^I ^-L^-ilrj CjLajL:>- ^JL2IiJ 4Lu^j 

■.iJ^Jl\2\ (^JL».aJI -J 

(j^l I ri U (JJJ CjLaj 1 » U J '^ '^ t-JLLal, <ijjjj(JI LlUJ "iLj^ oS>-«-' ij-* " 
jj_j_2_LI dJiill » . >. ^- 1 jji V dJtill 3^JL>J Ll>-^jJSIlII )«_UaJtJ (_gl iLfcj_ifcjjtJ 

J J U •." tl 'iSj.>- i±*jJlj>oj Jt^jj 4.>-Lm (JjLxjjJI J^LilLjil L'l'cS.<^ (Jjfc - 

d-JVI d-AJv^^l -1 1^ ' ' ALiJjiVI til! jij i<iaJjj(JI (aijuj (<ijl«3 i_xjJLj/I ^^jjJjj 

<i_i_«_Lc tIjLi-ul J in ji-iaj (_5-3 4 jlr Laj i^jJlII (Ji«JI ji o i n nl (3^-X-l (J-<k - 

^ t ri ( nj^ JoLtiuJ 5j^J-iD ^_^ S^LlIXI 4jOlt ll Jl^^J>Jl CjQjIu 1t-^J>^ «LL>.^^_tSjJ 

.S(_yJjj(JI (ji«JI ' _'' '^^" • "V SjUlLI LuIj^ L>-Llo j^jj CjLajUU x.jilx-a (ji 

(ji i4_L4j_u^1 j-lCJ 4_uj_i_u^l i4_j_<i_jl5Vlj «LuIa^l L(ji t II ( tiJJ, (jSLx-i (J-A - 
3jjlj_l,l L^ (j ii •»■""> i±xj^:e_i '. L^IjIj I^jIjI i_xjJl.x^ij 1^1 ojt^i" qjs Jjju 
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l^^'UI .^JijJI ^IJJO 13JJ J?.^yO 

i5jLj_5JI x_^ljJ, 3_iLiiuJI j_»^l_L«JI >l3jJ «.jajiuJi,l t-LUI jjl-»- (^SLxj Jj* - 
ij_iSjjJI jt^lj^j 4^jjJI (_y3 Lj/LxjI i_a^ii>-VI (jl .SjjLfllLo cjLvjJlj Aj-Snil 

JLjJLtlj ■ U * , >> ' .-N ^Lc »_a jj_aijljj CjLajItU j '^^ ^jt «Li-£3L>- ijSjUl <:LijL_u 
diLajUU (j-o jLJJ-<iiI £L>-L>- j^i Tc-Jj-aj LikJiitJ Sjuj 7=-aj i^Lxl Jjj I Jj?<l 

(_y3 d-lSC^jJ,! (JJUJI 'ill ^^« ' (JLiclj ljL>o"^l 5«LflS I— ll I r|-»- (_5i^ (<UJ (jl JljV 
(J_oLc (jl .SJal I ri II (j_0 ' .'J 3" ^^ Jt^»- (_5-!l LJLl>-I J '^"' 'L^-J-i (_5-II l4.Sji>0 

?JL9.|j JjJU j»l iJiljLJ 4jujl4:5 :l 

(JjIjj SjijjI VI jLOi-VI Jkio LJj-ajJ V^jjLo^Ldl 4j.«JIJI <,.IUa «ljl 

: <d ( ( tiL<-ot 
. llui (>ij V : JjVl JjoJI - 

. Ll>-^jJSj (__>IijiSjI ■,(_yjQjl (JjJlJI - 
.(jJ^J>-VI <_!jL>0 TT I ritl ".tiJuJI (JjJloJI - 

• liLvJjJiJ ^^£[IjI "-j-jIj-II JjJ^I - 

La JjIo (_y3 il«_lljJI (JjJlA! LoJ^io jLpcjVI j^j-fil <1>-L:tj I i I ril LiJI (jiilj 

(j_0 SJLJJLC tL^vji (_yi J_»l3L>Jlj (_j_u3m (_y^ 4_US_lI!I <_!jL>0 4_i^ lIIj lil III 

(JjI JlJI (j^j jjJlJu jLi-aHi-u (jji^l (jl "-"^ ^^ji^U (j-« "-^Ij i^J-Ii ?-*J i(<sJL«JI 

(_jjLJ Jl^ J J I '^ j-i^ \^J-£^ ijJLui (jl 3j^Li. i(_yjLojJjLA j^Iiilo jj^ Sjljj'^I 

. L^-Lo 'Ljj/^ cjljjj-aj jl (_jJj'2l 4j^iiJI (JjI JlJI (j^ ^^-"' J' '■''^^'3^ 
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(_y^j . L(jjji2^ L<ci>- jjLtjj tij Laj U U Ll>.jJj is" 11 (Jljtill i_JLLiA (j\ 4_caL>- 

-LlA ^_^j_iIlSLj_uj i«LjljtiJ 5j_Lia_aj «lluia_aj «LlLsL>. a ^ ->v j TA 'tl «L^jvj ^1 ^jj ' ^" 
(j^ (_gj_<k5J>JI i_2^ii>-VI jji I 1 jlj' ".(j^jjjijjj (j^ .1.1 ' II t-t_gj-Iaj "=1-4^^ ^^j^-jHJ 
1 j i^W i^'-^ (Jjl i'lii iij) I jj^'' <:L2jLuJ| LliLL>.^jiSIl!lj iJli Laj U 1, 1 Ll:v^jJS^ 

software cjL^c^jjJI ^-^ ct^ Sj^Li. diLajLJ,! Lt>.^jjSj (_y3 (_yl<fc JJI j .^'..11 

jj^ jJ.Sj>tj /cJ * .;' '^"'i' ^_^ LbjL>tJ q] ij^ \y i\\\ jj-JJ-A ^_^U . -^ '-^ ' 1 1 ^^ .^"j 
. L^JjJ J-<fc La (_,lr L&j-uLj 3I ^■^'' JlAJ I4J i-LLlu-ClII (_yJI Lj^ Jj i_g JJI T-Ltill 
«— c-2_i (ji "I 'j 1 ■> iCjLa^mi (JLa^ u^ (_yjv^ jjSJU I (_pL»SLiVI Jj^Li Lai 
jj_a l_Li_jl ^_<j_Lll jJ jL_»_a 7t_»_x-il_jJ LL>-^j_tSlLll i>jLjfc ^^^^ Lx-« JJjLl^e-a jJ^ 

(jiiVjil,! (j-a jQjji ijii^o jlSLa'iil j> jLA (Jila ijix^ Li jiSj 1 1 j,^l ,^",^1 (_yl^ Lijjji^ 

t«i _i I ii'»o V 3.^1 (^ CjI J I iiUeJJ (jlSLa V))j 1(27) ^LaJI 4jjuJ(J;LjS ,j-* iSili.'^l 
(j I m"m ^_yjjjLll 57 jjAJil^Li-a (_gjjijj r-!ij.<u «ljj ij< I II "^Ijj t i—SljLjfcl Jt^ljij jl 
diL^jvjjJI ojui (JlLa (_yi^ (.^jJ (_>^',>-^' "^J ' LijiJjSj L(JuLc,j Lujjjj LuLalj x_a 
aJl^IJI (j_LIa_La (j_a L^ (_g Jj^allll aJlC l*!! j (_yJ-«J V (^SLIj i IJijII lijJ^ (j-a 

t (jL>. jj-a Cj Lajj \%\\ Ll^-^^jSj «Lt_j_LLiJ ■ ' o ^ ■^" (J-*J ** uLv ^j-a c^-^^-^^-'^^' 

(j^ J J I II I cdJij (jiL^SjVI iJjJJ )«-a SJlJuJ (_>ii3LuJ (_j^l 4jL;LiLaJI (_5-i*J 'J^' 
I'l I ii«i"itlj (_jJjVI I j I ^ I J " (_j.3 LlJIjLa diLajUU Ll».^jJSj jjl ; Luk (j^Jjji-Uj 
Jl'b/lj LaljLJr" ml t_Lji_u3'!^lj (_i_«_»l3Vlj /oicjiVLi dJLujilII (_yi«j aJLaVLi 
j-A i4-ajl I II I ^ I. ^11 JjjLji/ 3-A5 '(j^ .1.' I iil^ dhi-'-* C3-''-' • '-"'^ (jj-^^'j S*LsS 

Li:>-_jJ jjSijJ I J ^" • ' ■"' (_yi>- J I lA", iVI jji jji LiSLi^U )«^l jJI (jjSj jjl (J^Ijjc 2I 
VI SjLc 5_Li_Li:>JI LifcjL^j (jjjj V Ll>.^jjS[jJI jjl (jjjLjiI (_,lr iSjujljJI 

LikjLjl (j_a I j ' ^ I -» "' Jt-«-JJ iS*LiS jjSI 7tjj-aj (jl Jljlj i(JjjIaJI ^^jJll u,^ 
(jl <lJ x-Sj^m jL>JI j_j_LJLlJI jikia i-flJUeJ tIjVI ojui Jla jjl i^^UJI 
(_j.3 (_j.ALijjJI i_ll<j"iinV 4 Ij-a-" I II a SJjLjtA ^^ ^LlIuj ' Jj''^"" " * jd j <l"i i iij 
j_^LiS_j2iI Im . rt ^^if^ ^^ ,UK"^ I J , ,.^t Vi j-s^jl (^^ tjS , ,.> ^^"1" ' '■■ Jj'-^' '^ J' '-^l 
I Ll>-^jJSj (_^jVIj CjJl^vVI ^sc^ L<ijl.i I'l^l \ (jV a^^^ <yy\ u,^ (_y^jJ5-lSilII 
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l^^'UI .^JijJI ^IJJO 13JJ J?.^yO 

(J.2^ (_, qjl'^VI (_gj"l I rill (_5i^ (_gjLLj^ I LcjJl'l^^iiS^I J-Aj iTT I riill (JjJiJ Lai 

(_j_Lc La! 1 5-Sj "1 I'l 1 1 <i_ojjj2l (jj ' " 1^ 3^3-<j^><I LdJj (JiLo ij,jjs>-^\ t_!jL>o 

jJi^l (3^j 'Jdj'j^' j' j-i^Il^ Jjj mjW^ pW^W L^-^l-y^ t3-^->" (jjiiJll 

l<ijLJj3l 4jjji iiVI JJ.<uJI 3_IJ.J>0 TT I II '(\ «Ll^L>JI LdJj (_yjk VjjjSJ Lc^JjIi «IjVI 

|jLj_a ^_^i^ ^_^_udI^^I1^I jjLi-iiA ^^^"^t" j2>^Lx-ij ty I iTiM jl ^j II <i'^\ L^LLuj j] 

•.4JLIJI ajl.lMjJI t_jLu^Vl ^ Tt-uliJI 

i_jjLj>o I J "» ' "' (»Ji^ (jJI ^T-i^l ^-^J^ ''-"ij^' JJ-*-'^' ^J-^?^ ?"^^ Ol " 
j_yllll tLuLajUU sLuiJuJI r-jLa-i (_y^ 4jj_ifcj:>. diLsMji-l i^Luij 1 1 jj^'' «LSjL<ji 
tij_L:>- SjLjIjJI (JjjJI |_gj"i I II a (_yi^ dJajtij ^ • "■-" S(_yJuJI ijj.<uJI aJ~it I j" ' _"' 

(J ri's »"tj .SjjtjJll CjuVjJI S_1jJ>0 (j-^ ^i>*J^ ''J J ' ^ ' (jULjJI 3_|J.J>0 (—flJUjeJ 

4_LjLaj; UU (JLa^ f_^ LuLl,lj LJLLajlj LijiJjij LuLLaj^jJ <ij^jill I U U -^ 1 1 
. L^la (_J£j (_jjiijj|^pjjiVI d^jUJI fj^ Ua^-xLa LijLjJ 

^_^ LAj^I^ i '* '^ * «LlJt_Jjl^pJ_ul 5_^_LX-l )«-lL<iIu M ( III (3^?-*^ * )^_L>- (Jj^ tji ~ 

^^Lsc-a xJsLaj sLSJala i_^ L^^^ ^J^^ lill jj ijoJLlII jj-a ^^jj>.| |_^l3LLa 
CjLjVjJI <-Jj-C, <_!j_L»-j (jLiLJI LuiJ Vi Cj Laj U 1, 1 3^Lu^ ^ ,U^1 j^"l"ll 
Aj-A Sjj J JiUj i_g JJI j-L^JiiJI silicon valley tjj's Ijinll i_gjlj ti*;P- iSjistll,! 
<i_ijij_L:>JI LjjjSj (jljju (jl lilli (_jJI ' ^^''^ ' i(_y^^j-cSlLllj (_, oUII sLSjjVI 
.<ijj5Ejj|^pjjil iji^lj^^ SjcaHil CjuVjJI (2ha q^[^ ("^'^ '"'J Sj^ltimj 

(_f jJil (jr-^ ''-•-ij'^' J3-*-'-'' ^J'^?^ ?"^^ Cy ('^J-'W '^' ^ '^ * .' ^ ' lO:? " 
IJLA (JjjLuI . (Jj^IaJI i_JjJi,l i_j\c pLijiai! Sjiaj^ 4jjj»IJI tfjui jjLs ij_ij-ai!l 
4j.«JjJI ^jI I'' !_-"'' J JJ J titajJI (_3-^-(jljJU ^1 ill, ,.l i-ljl^<~ i ji^ ja^Ji lS'j-'' 

4 J Ml j'ljJI Tc-jjLm (jJLLs-l ^j-a Ldla (_y^ OJJJ'^ l^:a-JJ^i CLu^x^ "ijJvjJjjS^I 

, ^^^j>-^^_tSILj I ^ I nil 

djj/ljj AjijiJ S^J <lJLj TT I iiill (JjJlJ (_5i^ LJ-A (_y^l^^Ilcl j.u±aj 2] ^^j\ 
Lixalj x_a j»*^ijj (_gJJI jJlSJLi <_jjLaIlJI eJJt (j-a tLSILiVlj i(2)i>^^' 't'J'^?^ 



S6 



IJ\J^luA,\ (_yl^ LrfJ^ ^'-^J-*-' J^^^' -3-^3 'f 'j-" l_k'^' LJ-'l J ^~ "' ' ij^'j 

(_y:L!l jj-ol^l (jr-*J .5j\l ,^-,aVlj 3_LiLliL!lj 3_L^L<il3.VI LajUjI 3.<jIjjj 

.S^jLill J J , ^ A 1 1 ^^ N) J . ^ ^" L^jl Tr'n II 
LJLajJLadI Ll^^^^Sj lg-Hj""i ^,^1^1 (j^j^l 6:4:1 

(jjij.JuJI (JjisLlIJIj 5Jlj.«j>JI SjjL^ILiVI ijji r-jjijj (_gJLll (_>^Ll13^U (_y£La "ijjj 

f_j I ii" J "vj-a 3^j_Ju Li^jL^j) jLj-SUIj jUL^I l*!! J f^^Js i-iJllJej V i5x.jij miU 

.(89 -.13) (MVS ^o^Li l^j^jII J-j-U-uTJI 

JLjj—i jj-« ^^ ' ^ J *(3j ' " '^ ■ " * ■ ^ ^ J " J 4_L>-^^_tSIiJ 1 Cjl^j-iiim 4jLj_LLiJ (^^_l4-*j1 
Jji-cjij ^ul ,>.^iVlj j_^Ll13^U .al J<"ii iiVI sLjjii (_5i^ Lul^i ij^^ O' i3.' ' "^^ 

jjlj^l CjIj^ -'-•-:' i-<kJ-ti->- '^^■'-^ '— ''j'-rH*" (.3-^ 4_L<fcljJklj Sj^iUJI ^_ysjJii\ 
.i^^Ju^jji 3w>^ CT^l L^Lt-'^'-J "^Ji-" "iilaLi- vljulja ijji 3^"^Vj 
jj_a ■ J '^j - '■ ^ ' ^ '"' * i-«J CjLajj 1 t U l-L>-^j is" TtJjU ^jl (Jj^nJl j2>^L.4JJ 

* iL^r (^t ^^ * * «L<iSj>J 5^j_iIjLj_a «L:t_uJ ill j_A La (_^j.^l (2hi3 -3^ Lt^ CjLlLSj 

-' j » ' "--■ I J " JljJljjj (_y3j.AII Cjjjjjj (_yi jj-VI (jiajLill <lfljj<j <ij^uJl Sj^jJl 

C ^ J ^1 (^^■'^^ j' ^c^-uoi^ LLa ^jLiiu jj_* Jj'^"'''j /ftjfcjjij^ t I 1 I iM Lai iS^^-LxuJLi 

. Siijca-" I II 111 <ij;v^jjSJlJI <JliljL>o"^l (j-a^>^l jl JL>-I^ <ijjajj|^pjj/VI 4 JO it a I 

(jJj^IaJilj (j-da-Lill SjjlS^U (j-AjJ oL>- (_j-aLij.a j-JLLajj-^ i miLlIXI (jl-J^J-^' 
jLi_i-aJI I j j'a jLiI (_jjJI Siila'^l (j-a JiJJlJ(JI ijJLuij i (j-l^jjjii I J (j-dalaiJ, I J 

(__>iajtj 3 '^ I '" ^ I 3_uLiLlII S'' I '.^tl 3 ^tl ^^ jKia-l 4jjjJj>JI jjj^ J I ii'C - 
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l^^'UI .^JijJI ^IJJO 13JJ J?.^yO 

.(109 :89) ij^-ij^'^l o^SLLllJI i^jIj 
4c Lu^ (j-* <il<iLLll <ijjjjajJI lIiLcLuJI Ljjv^jjSj j3j-^' C^c^^I <_ ij^ - 

.la J ?'( I rrU Sj^-cuJjjjJI CjLcLxJI 

JLj ^ 1 *" ' " 'J 3 CjLaj Ul, I Ll>.^jjS!j f_y^ «LujijjjJI CjljLsoVI ^^«_' - 

(jj_cu.ijjj^ SJj^jj visicalc j_l^_JuJI 3_lJj^>JlSLIVI 3JjJij>JI ^LJjj) 3 jlU 
j-jj-L-i-a^ j-ij I ri II (oJaJ «LLi (_y^ 4jjjiJI jlSls^l i^Jt»-j Jlj>3 (_ylll Josephon 

. (5x.j I ril I 3^ La 

SJlC CjLajUU Ll>-^jJSj I 3 "»_;""' (_yjJI SjjJiJiJI ^_ysjJil\ jsJUk jj jl-^ *'jj 
. La-^jiS^jJI ijJs: V ^^SLill (_ya SjjiLlL3-(_yi<fcJLll j ir^'itll (_yk: LajUIcI - 

(_y;v^jjSJlJlj (_, oUII L&Jl^j cjLajUU Lt».^jjSj L^^^jjjlu i_^\ 3Jj^l - 
(j-o j-i^ jji F'-i-^ '-^ -3-^3 'ct^^j-'^^'j (_, oUII TiLa^liLI <1jJL«JI L^ILLLiLaj 

. I Jj^'' A^jJt^:>- Cj'^JjlI (JL>-.il jl 5JljJl>- CjLjcHIo JJJ J^^-^'^' 

CjLaJl>J1 ^j-a ^-^^:i)-^' * AL^ ^-ajL^" t na 4-i^.iIu tcH^ uliLa^UU CjL^j-lL^ ^I - 

.SJlJJLsJI jK^I^I (_ylc ljLjl>la IjlU jjjj LxjJ oIjJlHIj 
j_3jj 5 J \l ,^~aVI (JllSLII JJljljj v2jl_oji«II 3>^ (jr^ .iU>JI ,j^LuJI - 

(J^l ijjjlj^ CjLajUU icLu^ ^ J 1-^ " Jl>-| (jLjLlII (jjS (_y3 (__>iaJljJI i^^ - 
Lx-ijJ td jol t fill cliLa-LiLalLlI ^_^ic ^^-jS^^UjI rylc L^ILi:?E_ul^pj_ul ^^^-^ *--*tJ-*" ^Jr^^ 

(j-c LjjJL>. LaillLi-l ' ^1"-^" SjjjL^- ^L^l (j-^! Lp-j-Ij-iS^I ijj-^j LdJi j-sjlj 

.4jSLjj^'^I 3j;<i,hII 

3 "' * ^ J <ij^jill 3jj^Li <i2i»IlJi,l jj^au IjijjLjfo LoLaj-ikl jjuLjJI (_5Jjjj 

,^_^^^jjl1I jji^^l (^^"i r II a (_7^ cLuLajU oil ' U^U"»-"1I 
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^^ j^&i« ^t MLlt 4^UJt 5 : 1 

J^Liiil SjLjioIaJ i-iJIjjl (»J^j j>"'^' f^'j (>^ Vljjjl jj^tjll ^ua ^jj^ Lijj 

jji VI idJLi ^Li Lijjjj La L^ jjaj "t^^J (.3-*J 'Lri^*^' J-**^' '—'W^^J' Lj-^ 
r-jijJJI Ljjjl (jlj ' ^ 3"'3"^^J " (j-* JbV <ii>.Lc diljLji- 7"j-laj diLajUU sLtUia 

cUl-ljJs -' j'^l d_ujijjjJI jjL>J,l 4J^L>- (j-« jj-pj ' ^^^i** 'iIjLij (jSLxj ^'-^ 

(_5JJI (Jj-isJI SjLs. Cjjij l_L^ jj jjSllI I ' " • ^"j I 1 oK*^ i^^jjua jji LiSj I L^ 

(_^lj 5-a^>ii"U r-LlJVI JjJ (j-* LuJI JLJj (jlll CjL^jjJI Sjiaj^ (j-* ' (tl< All 
4^^Lc <ijjJia (JjLn (j-a -1 '--^ « " (jLs i_fljji^Uj I I'lljl ,>•» j2>^ I /vljl ,>.a lJiJUJcj 
La ^^J.LM\ I^jlSj J^ u^jjJl LLlLj^ Cj Lo^m I j ^^^u-aSj I Lls-jJjJS^ x_<iI<j>J,I 

j-uiajllll ^Lis OjlJjjiJ ^^£l3 <ijJLc, i_^ jJt (Jj i^LjejLUj ^A I n'rll 1 nlr I olr (J3^ 
La JljljI (^^ (j7^' Ll»._^jJSJ1JI oJl^ 3_u^im jij^l (j^ "JJ ' ^"' Lt^ ^j^^^^'j 
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CjLoj_L«J,I JLa_a ^^ 3_l4-uJI Ljloia^ JjLuJ (_yl!l tliLuj'^l (_y3 > j I'lij - 

tfjLji (_p-I, A^ in" I iiVLa .i-<L';l ,^^VIj jukljjillj 5tjaj>Jlj jijjLjial (0-c.jj 

j<s-SL>JI (_j.^l_<iIL>-VI tcjjLlII »1 «iUI iiJ_pjj i(_>^ji (j^ Cj La J U U Ll>-^jjS[j 
. JUajJIj i_jj^^l tcjjQJI (^Jli*. %-a (.illj (JLjijI i_f Jla (.3-^ 

?~^3 ^J3J~^ * Jjjul tj^:!tj 1 ?jlr j_p3j-flj i4-i-oL>. 4_iA-£aj di Lajj 1 1 U LL>-^^_tSjj 

jj_li_La (j-o (J-LLaJj (ji (j-« Jj2 (_^Jl!Ij miJIj"! miU (jjLajUtl pLsjli!)) <lLai- 
. 5 J Jjila uljj (j-o p <3" J jj r'J'^^ OiH-"^' <ixjfcLji^ OJ-^ jj 1 j"ij (jJ ijj^j^ 
(_JJL>.I (JixJ L4JJ 1 1 jui Ujljl (_y^ lIi Loym I Sj'^a rj-^ O' i-T^^' l5^ " 

^jjlII J<1 i"i!I ^<-«^>»J IJ< I II ^ 1 jll ^J'-'lj '^i^'-" iXS-^' J-Ju:>J SJljlAJI (JjLji^I 

JL>-I lIi Laj 1 < 1 I (_j_ij_«JI J J 1^ ' 1 1 (jj£Lj '-^dJJ i(»Ji-2JI jJaiJI 4.^;vlj^ ^_^ 

"^ J J 1 1 11 11 (_jj_SJI 3 JJ '-^ "' ^ CjIS-lTlSTlj I J_<fc LjJlju Lxjjj ir-jLiJIj (Ji-ljJI 

(_y_ijj(JI (jJaj-II 3 '^ J j" I I jl-T* i_t».ljJI 4jjJL>JI Cjlj-iilll 3 mi'^Llo (jl - 
lil «Q^L>- JJ-j3 Lxjj (_7^I JJ-^'^'j (_pl Mill (j-* JlJJjJI jj-j3 Cj Laj U 1, 1 J .^»t 
. Cj Laj U U J .^«t tiJJj jj^ 5Jl>. Jh] j_(k|^jii jUol (_y^ LaLlIjLij La 
jJljjjjJIj jSjjiJj^lS id-JjjJI I'll ^ U '. 1 1 4j aj^j Cj^L^ La Li^lS Jlju 2 - 
3j_iiLli (jj3 <ixaLLll (JjjJI (_k3j^ (__>.aiej CjLjiIjJ (j-* '^J'^lj "ijiLjJI liJjiJIj 

3 1 j II J J 1^1 ^" II ^ ■■ 1 1-^" La SjLc cjLjiIjjlII tf juk ij\ 5K miU idiLa^mi 

Lal^^-lJIj Cji J I 111 I II "r M Ij MiL>tJ LxJjJ i JLjj-stHJlj /C-L^JkHJl jj-* ^Lils l1xj>o 

^CjIj ( 11^ u 



^0 



y^M^ ^w^\^ a^U4^ ~ ^ 



^A\% 



I 



^ttSi} ^b J I :2 

I4LLU3JJ ^ (25 : 1 37) CjU=Iio ^1 j^UJI SjUI liUj 
(_jlllj djitiiil j-jjjiill (JjLj/J ij^^^ (j-a Jjii" I riU ^1 

(J Ir aLlJI jLlaVI I J-A 1 >SiU La I jj . L^l jiel^l 

<jiiLJl_Lail fjjt aL>JI L^jL4^ KjiiLajItU Lijv^jJSj 

-LjJL>- (J-o-a LiHj I (^,^j_(Jj-i_2j L«J, I J iJliLo^mij 

j-jj J .1 1 "^ H pjl—i-a ^L_i (_,_& 3 J I iiL-u'^l I j"l 'ij 

(Jjjjo (_y3 <ijjLji:>JI 4jSLL> dJl^" I n't (_j^l ^jLja^jjj 

Lol id-uLo^LLA cjLojl>-j jtiioi (_jJI aL>JI S^m jsjuk 
direct inter-(_gjj^ I (j£,Ljlll J^Li. (j^ f«^^ fi3>^' 
i_j_LJLjji J^i-i- (j-a ji iSJVIj ij\ in "tVI (j^j action 
5j.^;>.I (_y^ JL>JI (_yjfc Lo jjIiLlII j_lcj jjIiLJ,! i±*jJI 
data uuLJiLj-JI cjLSL^ J>L^ o-^ /\ .j»>Lc)fl 
j-jj-L-i-a^ (j^ J '^~ (_ylll communication networks 
peripherals ^j'ajUtl cGl Jl».j (j-uj <ilu ji j^Tj 



^1 



jjusil^L ijfCL (Jjl JoJ,! r-jl jJI i_^l*X\ jjLalu i^lxll jJL2JLi CjLajUl, I Ll».^jjS[jJ 
(jJJjj iij^j-aJJI (j^ j_uS L^jjIiJ (_yjJI «i— 3jl-«Ji,lj lIi Laj U 1, 1 j CjuLLill)) 4_u^ij 

^^iJtUi^t2 :2 

,_>ia_L^ liJJju Ju-a2jj i|_^jUI dJLuLuJI oVU. (_^jl (_yJI Vjj-aj i(L^l3Lc.j 

(_ylll Lij-j^j Loj^laJI LiiVLij lIiLcU I'iiVlj cjL».jJi,Ij SjlJo'^Ij cjLujijI»SLIVI 

Sjji (_jJI (Jj-aHj CjLajUU Ll».^jjS13 jj jl'^ !«_o Llij o" I III (Jj I JlJ>J I I JJt Jo^ 
V 3_jjLa V juLiSLJ^ Sjjj^ (_j^ aL>JI S^m Cj^LxjJ (jl Jljlj |_^j ' ^ ^ 1 1 3jjjil| 
(_ajjJI iSj->- (j5-^'j i5-fljl I III! 5j.iill (_y^ I jjlj Ljj-<iul ct^' '^^ i5-mj i n-^e-a 

■.(_jJl1!I «L»-^I (_5i^ 3". '.'J 1 3 " J 3 ■'"' Jii»3 ^^jJ, L2£j ujLcL-aj I J.'j'j" (.^^ 

data oLjLJI - 

information <JliLayL«II - 

jinowledge i_2jL«II - 

intelligence tKjdl - 

i«U:>.ljiim LAj-u£3L(^ ij\J J i^^tl ( .* .^ t L^jv 5j_pe_a fiLi^Uj ^j-* M-^ Wj 

iJaJJ S^jJiILo IjljJal La J I J " f Li LjlJL^ , aj ^" ,,.11 j_lC.j 5jJl:>J,I j-i^ 



L-O-U 



(J II J I S^jjJI (_y3 La^LHi-l I 3 ij ' 3j!>^' jW-*^' Lj-'^Wj ' J ' ^"' ^ ^ (_yjLa^l«Ji,l 
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7c_LLa_i-a_o f_^ Ijl '^"-^1 '"" -»lu ,^1 1 aJJt /jL^JiJ A^^All Ijui (Jli (_5-3j I VI 
idiLajItU d-uiiSJ A li 1" ■•■J, 1 i_jj|^jtil ^^j^ ijfja tUJI i—SJl^ La ^jjlo cj-^ 

(_y^ cjLo^mi lj-v.jji) i^"i 4j£ cjjLji i_g JJI jLtJi.1 ju^jJ S^j^l 3 ji iiL-u'^l 

■.^^^[S ' '' '" ^"' La 3^L^ Ct-'^'j 4-ijLajUl,l '"'I ^j .U" 1 ^j ' . ^" 

data processing systems djLiLJI 4j>JL»^ jaliaj - 

information processing systems CjLojLm 4j>JLtA /oJiu - 

knowledge learning systems i_ajL«Ji,l 4j>JL«^ /oiij - 

intelligent learning systems (jjI JJI (oialil 3_iSjl!I /oiaJJI - 

La linformatics S-uLa^LJ,! jjia3 f_^ SjLv 31aj (oJaJJI e'jJt, ^ J^ J5-«-i 

p3"^ "^ ' 03-^3 i^l^JJIj i_ajL«Ji,lj n_ajL«Ji,lj cj Laj U 1, 1 j iijiiLajUUj lIiLjLlJI 

(Jjl '(' '( I iij id-tjj'iil jj^LulII oJijk (j-a (JS £L>JL«Jl 4_l1aC (JjLjiJ ^^jjLaj (_y3 

tLJLajJLiXlj LJlJL^I Q\^ ihj^^ ~' 

^LLu.1^1 3jLaj ^J"^"^ '"'^^ 3al U ,11 ^Lb ^_^ CjuLlJI iCjLaj)l<U L^la ^ -« I ■^" . .." 
(JLjijVI Sj,^;*-) (j-o ci:<.t.i-'(j (_ylll CjljLiVlj ijjjjLLaJI "ij-^s-A C^\f.\J!k^ ir- jLa-Ltl 
(_;,_ii iLujil^jeJ Sj^Ljja «lSjjJ La (_yji CjuLlJI ' J^ .' ''"' ' " '^ *>4^' L^ia.2iljJ 
1* J ■' '-'-'^J ''J^l •— ''j'-^lj "^-^^^ 7^-"^^ Jt!-*-13 'L>"1>" SsLfljIj i(j-<-«JI a£,js>- 

(_)^^ij-"i I iiV I LyS^ ji ^LlLso iCjLjLlJI <ij>JL«^ /?jLJ (.3-4^ cj LoyLiJi, I Lol 
(jiiL2JL«jj (Jiil^^Lcj cjljjij^ (j-* '"^1 J J '" "' j' itiiuLiaJI ejjt ^ ' 1 ' ^""' La 

(_jj_Llaj (J^L>- (j_« tiJ-I Jj I LAj—i-CJ <J1iVj_«_oj vjliujlj^j CjLlSj <J1iUjL2^j 
(J^L>- (j-« Ji , ^ J ^ U ' 1 1 J iLtiisu^lj 4_uLi-ir>-VI fjijl^l^ 4-ul I ii->>JI CjLlLjjJI 

j-Jnm (_yji iCjLajUll Sj-j^j (_,-<* tiiuLiaJLa 'i-ji^j i<ijLJo Loj r-jLii!! S^LSI 

j^\ i—ajj-ajj (_5-3j iJtjQjl j_l»IlI,I f^Jt CjLajUUj iCj Jlj-"i i nj V (_g JJI J ^" • ■■ 1 1 



^S 



jlicjlj jIj^VI j^j i-i!jliii juuju (_yJI (^ jjj (_ylll liUj i^JLi cjLs^Ldl i-ajju 

any)77 -,78 i_2>lJLi.l (_^l i^jJj i_2>lJLi.l |_^l L^JLi oLoyLdl i-2j^ LajiJl^ 

. (difference which makes a difference 

' " • « 1-^ L<^LL.La i<ijJVI joJaJju ?L2jj^U Luj/Lj/I ^L>-JlA e^j-ilcl^ iCjLajUUj 

i-il ^j.u" ^_,i^ (cjLjjJil I— aj I'JiS jl ju^u <i.i^L>JI LdJliS) cjuLuJI <:L>JIjla ^ei^ 

J^ ,^^1 ^Lj^jJIj .SjbVI J^LU j^^LJI ^>UJI ^.>i^l L^ ^Ij (^1 
(j-o jjV (jlSj ((jLp-al (j-« j-i-i^ (jr^ (JLa^Ll ''-^tP^-* /j-jLlill cjtL»-j i(JSL5JLl 

gLa^ I * 1, 1 (j■^_l it—LM] t fi 11 (_^^^^_iiJl j_^^^Jt_a ^^_u_<iSj1 jJ-A*^ 7^-u2uJ ^js^] 5j_a 

d-tljLjiJI <ijj/jL<jJi,lj (j-^-ft-jtHJIj (jjjjL>Jl£ (_£_)j>-l (JjLj/j 5jl^ (j-*^ 3^_^j«Jil 

CjLajUU pL>.jJLi_ul /cIjU (J|j_kaj jjjjL_u1 Jt_u:2t^ d j* ( n ^_^ ((^^J^)) (JjL>- J^J 
51j_3tJ 7-jJajJ i(78) 3_3jj(Jklj dl Laj U U (j-u JaJ^ Ct^' 4^^LtiI (jjLjjiJj (jl 

(^j_»J,l j_iliiill ji ((Cognitive world (_y^ljjVI /<sJL«JI)) a\ o mi I or "jj ■ ^"' 
3j_j.^_cuJI (j-i^lAjj| 4jjL(j 4J^ j-^ (_gjjl((phsyical wnrlH-^ . j.UtI ^UJInJ 
-3_aj_L«_I, I » 3_ljL(J ((^^jijJ)) 7-^P-2j iSiHSLIIj 3^1 Ull (j^ 4^^L«JI (J1!JJl>. (_ylll 
((j^jjj)) \j U". . ..^ i3_Lal£Ll| I j'.al U 4^jjl1,|j ilCSUI alia (_y^ S^^LlI,! '.((3^jj(Ji,I 
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"ijj " ^-i'^ ajluil j'--'' ' " LxJjj- LJj La LiJI jSjAI (j-<j^ iS^UlUlj "iJjLjim 

w J '■■' '-^ C5^1 SjLi^l jJt^><-i 'LJi VI nj^^j^)) <\s>-j]a La (_yl^ LiiiiirHJ f^oj 

3_jjLo>LII 3_L^j_«II jj-oLuiJIj SjjUI 4jjLj)jiJI j-i^LL»JI cj^ JjLSIII a Ac 

l_^jLa^lj (_gjUI (j^J r-l_p-aVlj (JjLflllll I juk (jl h^jLl^LlLoj CjIjIoLlo jj-* 
I j _; °| r-jJIxj '-i^^J^'- i(__>^L>iil ((L^IJLo)) CjLajUU Ll>-^jjS[j ^ 1^ « j (_gjjl j-<k 
(Jji I 3 "' ^ * "^ Lt-^' Sj-J^-iiJI <1j^L>JI (_5-AJ 'Jt!-^ (— iJG (_y3 S^m x_o j.£LiiJI 
Sj^^-C iSJiillj (j->->lj'^J ' "llj 3 I riliill x_o (J^LjilII (_,lr SjjLaJI CjLt>.^jjS[jJI 

Jj-flJL 3_<jjL5JI i_2jL«J,I ^1 in'^l (>u Ljj^^jv [sji i^JLLa [j] dli V 
(_, Ir I j^^.U". j_^| SjiAJdl 4^LLaJI jjk dl^jdl jjl iSjljjlsJI i_ajL«II ojJjjj 
'" Jj <ilifcjjjCjL£^L«JI I— al i°jriSlj jlSLaal jllIjUI LJjjfcljjlj Lu^jjl^ j^jLiji 

(_j_Lc jJ^-iJ CT-^' j aIj U II I j_;l'' (_g^Lljj (_jjJI 4.<4^L>JI (_5-i-^l (_y^^ij-" I illj 

(ttJuLjJI (_yi^ SjJl2JI 3JVI (—iLtuSl aj^juus j3^j^tiSj\ »l olr i-kAu£\ Jl2J 
«_^ljJI x_o (__)ijL»jj jjl 3J^U (^SLx-i V di! J (3ji>o ojJ^ ,3^jlUll vij|j_Liiil 

iSjLA (jl I'l r"i Vj njLcujVI (j^JJ I j 'J ' i_*^l^l jaiLuJI Cjjijaj (jlj (_yjLtuj2l 
J JL2Ju <ij£.L4l£>- VIj d-ujiAillj <ij.ituii!l uLiaiJI (j^ JjJjlII ^>jj3 a\ i n-v jj-ol 
«LoLaij2l L^l i<ijjjil^ <ix>-^jJSjj 4jolr CjuJl:>o (j-« 'Lji^ ^j U ~ (_g jjl cLcuii 
(_yilaj ji <tjLu^ La (_,lr 'IJ-Sljl (jl 1 rr't*^! (_)iijjaj jjl LoLs i3_lIVI 3 j -^ I j " (_y3 

U, I I ri-»- jl^Lsl (j^ jsLLa-jia LiJ^ 'J^^ f«-l ol 'L?J^' Cj-' ^'^ '"'„' 0' >^j' 

i_j_La (_y^ ij-x-ij /n I ri '>JI (_5-jl-j (j_j| (j-oj i'LI (_gjij-aiL! 3jIjuJI ^^ ujjj/L>o 

j«_i-ibL^lj Cj Lj^-laJj I (j_o jjUJI (JjlflJI VI ujj^jv f_^ (J-^ /SH*-'^' 3-aljJ 
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If 4p« M>:^UiMI 3 :2 

/tllo jji (_yjLjijl JaLiiJ (JSla 'ijj^' JlIo J I'^ijll 5Ll>- (3:!^J (j-^ cliLajItU 
LsoLjj ^Li-J L&jLjI^I (^Slx-i CjLoymLa tljlrj i L^ I'll^j'nnaj cliLajlToU 
^1 '-^"^ ' • « ' ^ J I ^j'^t '-t':^^^ C^J ^I Cj Laj U 1 1 i"ilk JL2J '^ • "■^' c^^l ^_^ 
(OjL^ J '^i'' tij Laj U 1 1 (jl <iiLi>. LiSjjl (jl (_jJI i4j < .^1 .^1 1 JaLiiiill (j-^ 
.<d SjaJiit^luiII jl SjJjII SiiAJ^I jl iJ.4jJI t-xjJLjjl (j^ <iL^ 6^-*^ <ijlJLi 
ij>l.j>ijVI I J_ii (J_i_4_«j (_y^ «GjJl:>JI 4_uj^pSL!VI (JjLjjJI (_yJI (JjiaiiJI xs>-j^^ 
(_y^L4ll:vVI LikjjJ (oJaLtHj (jJJJ CjLojUU q\ Jj^I (JSjsj l*!! j (_jJI l.al Til iilj 

. Luj^pSDI \(jf a (J^LtjJI (jlSLoV 
.iL^^I £L>-L>JI J I ' ^ " J cjLo^Liil I I'liM (2>ji (j-« • Ij-A (jL-'-'iJ L-i^jj 

3.Lj_ii (_y^ « J^jv^l)) J 3jJj ,j-« I aM U'.l Jlj , ,||| IJLA (j-^ '-'-^Wl U^^J 

lAjjiLiilj (Jills ^L»Jlj cjIji^vsIj cjIj^jvjJLI '.(_yjidjujljj^U^ L^ljS <ij£.ljj 

«LS_ljj a \ m J j-jJLlI (_,-Lc Tc—iialLuj/ I i^-l J*JT^J 1(_jjL<jijVI j^Lill /tju jl 
' ' 3 •^ J ' ^j"j ' j'^j''^"' J"^^ij "'"" "J I* 1 1 (_yJI 4^Lv (_ji<Jl!lj^;vjJi,L3 iCjLa^JjLlu 
L^ILlSLolj I j " ' " j i (_jJI J J i"ij Cj Loj 1 < 1 1 (j_o (_>ia_i3 I j . ^ I . ^ J CjI Jl>.3|j 

r-LjjeliS cjIS^L«JI LoI I L^ ^G (j-"J 1 3^"** liJjLJo (j-oj i 1 3.''^*j''j L&juiljjiuj 

lLsjj-iIiJ L^Jj-ljG jjLLajj L^ljJolj 4S51aJI djtjLila JiJjLjalU CjLajUll (_yJI 
L^jLa f_y-it CjLaj 1 <lLa jajjfcLill (__).£aiej LxJ^J lj_ji-lj i<iAji^ jj-a IjfcJ^^j 

./c-laIAII ijju^ cj-'-* M-'-* ^"^'•'^"' ' ""* i_7^l (^L>*jl 

3jj|^^SjJi,l CjuLjSJIj ja^LuiJI ^«-J-«->- (jLs j^l i-T^l^ (j-*J "-r^'-^ (j-* '"'^ 
tiJjILij ^jliJI 5 ^j tA : 1 1 J SjbVI /oiijj SJVIj 7cJ,lj SjjJIj 4ji>Jl^4jj^Ulj 

((Control /<i£LallJI» (_yJI L^ll».L»- (j^j Vi ■ 3 1 j ^ j 3j( dL-ul S-ij-aLi. (_y3 l^<j o->- 
ji J .^ ' » tl jl j| <i_L>.jj (_ajL^ KjiiLo^mi 3j>JL«^ P'>^' (j-* p>^ jji-(±JlilJI 
(Jiijlj i4JiljL^v| f-L2jl pji ( II "t J d "u ,". ii (jiiCjjjj «_<j;i;>J,l jiitj jlj 1 oK 
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JLs. j_y3 "^K r"ia-(JSl i'?ilil (J:>ii I i'llji iij LjiLjii (_yji ^_ylll-CjLajUl,l (j-« Ct.lt--v 

J< Mi'itl fjic 3ijL& SjJlS i2jI J oLo^LdLs i^Jj^inllj j-j-<uJI S-jj-oU- -! 
Sjjj^ (_y^ I j "■■-" lIi Laj U U (Jji<.<i-i (jS^ ij^il' jjj I II (_5ijta (3'' I J '^11 SjLcl) 

3j.^:*-l J<"i I 111 J i^LiloLj CjIjj-oI jI 4SjjaILo (»J-<-uj Ji '^-''-i^ (JiS i"ii jl jajlj^ 
' '' ^ J "^ " (_y3 I ' I 1 " 5Jj J I iillj )«_L<uJI d-Li^Li- i(<uljj (_jjjiL<jii (Js i"i t iji^i^al 

(_, 1 r I j "' ' jl i(4:>.jj,l (JLaljVI) SjJjtA diljl I II a jj^ I j I ^ ' S-iLL^ - i_j 

. LgJl jii" I III (_y3 ^-iIlj^ ^ pLiiuil 
3_aLj 3 tj j , ,.^. (^SLao^ iS-uLa^Liil jj-oLuiil 3jJL«JI r-LoJjVI SjLLs - ^ 
CjLJLj_i 5Jl^L2J (j-Lj(_o (_fl_Lo S^Ljiol jl iSjijvlj 4jijLS (_y3 jttjlj^ SJl^ (Ojia 

jjoTi 1 1 j"lj \l .^"al ijjjLjiI 3-<kJ i5j JlIIu Sj^m j-i-oLulII i"i I nil Lx-Lu -J 
(_,_Lc 'J J 1 1 1 ?— ^J LT^l Ljij^:«^<-'-« (_, < I iij ijJ i(26 : 123) 5j_3jJLi CjLa^mi 
* ' ^ ^" 4jtL_o 4-ajjUU ■■■ J ' ^" (_7-^ , <i d * ' 1^ , ^ 1 1 Sjjjjl » ^j_a p^ (3^^^^ L^n i u )\ 

iLifc|lj_2^j LaJLlj-cI i~iI ^j I . -1 1 1 j j u IjiSLaj " _ .lullj |__^jjiJ| j2aj1j-2J 

. I j . ^ J . ^ t J L^j_tjil <i I iij tL^|jL>.j L^j^ulj 
jjlj_a jJilHj V ,.<IM j" ...VI »^ Jl^Jj (_pJI 4jjUI Jijl>*il La^Li- -_<k 

SjLjj x_a J_<;_LJ La SjLc ^ j "■> i(j n'C » II (jj-Lc Jj " '^N j" ' "^1 .' v^jLo^mi 
<Jl!L«.4li;>J.I I <IN) j" . ..I JjiJLA (j^J (3jJJ ^I-Aj' ' '^^ ''i°' I .'J I nil I Jl^J I L^^L^ILj/I 

.SjljJljsJI i_ajL«J,l jlJjj f_j\r L^jjiSj ijii Laj U o 1 1 

jj-« i>LS_LLj L« 7r I iM cLa^ U U J ■ 1" . .. ''' * jU". . .. * til4_L>- tfr i n ill ^ 'j ^ . .. -J 
CjLjlj^ i"i"i j»Lal i_Jj_j^ «Lj.2^ LdJi J'C i~ijij iSjLJiil Sjj I iij (JjLj)^ vIjLo^Lla 

jl 4.J> J "r (lO J J ^ CjLaj I ^ a JJ-* ^I^^J'T '^ CjLa^lt_a r'Lj.Ltj.ul ^jlS_al -j 

^^ '^* jj^ c>^^d5-*-"'j (3'-^^' (^^■'^^ CjljLt-iLA ^*-p3 (j>L>. JJ-* i^J-l^j i«LjIu^_iIlLA 

«Lj ^j ^" L<iS ^I^^_>-1 JJkJ , ^ 1 ,Uj ,^^11 ^j_a ■ ^ ' ^^ ' "^"j ^-La T tS-U ^>-^ Cj La J U U 
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,::,lo}la£jl jioc^ vj^' 

'bj'^.' 'W f^3^ 3jj^"llj inoise filtering 7c_uipil 4jJji_pSLlVI <Jlil JljiII LuLojjI 

(j-u-il "lint (ji I ijlr i-jUS Jii! i4_uL^ a ^,^1 xls\^ 4Jl_i L^la (Jjjjlo J'^ Lt^ 

JL>JI (Jjj^jJI (_y3 pull (J^l (_gl (»3J-<fc ' J ■^J ' JJJ JLaJ iL^jLjj CjIjjS «Lflj^ 
«Ll11_^IL>-I L^I jjk 4_jcjG (jl "ijujjijj joiaJI (j-ulj^ » jt^" ■'■"■ ' " ^_, ' -^ "^ ' "°' i(j-<-SjJI 

(j-a-2_lJI a j-c (j_« iJ-»-'^iJ ijoSLII (j^ ''-'i>''"J ?rj-H>:!-* '>J-»j ,j-* ^Wj '( ' ^) 

i/^-^jHJ CjJl>-j «Lie_i_ulj g< jolr «Lflj.^j>.j i^UjULl j ^\j}^\\ j j . ,. A"t Lu_uL_ut 1 jLj_a 
(j^ liJLl^ '^^J 'LT^-Sj-II (»Ji^ )«-o (J^L«IliI 4jJ.«j<JI (JjLjijJLi -I .^-^Vl UjLalj 
(j^ tij La J 1 < U (O-lisJ ^<-<i^ (j' *JJ>-'^ O^J-^ "-* "IjIajiJIj Sj^JajJI jt^ljjJI 
JijJLsJI i«_a i(j II ulUj Tc-iisljJI )«_o i(JjiIL>J,lj ^JaLill i«_o (J^LjilII (_5i^ ajj^ill 
(jl ^1 .^^Vl 1 j^Jj (jl I j_.l^ jji-T Jjii jl iSJi-ljillI J^UiJI (^isLi-oj SJj^Lill 
(jlajll (j^ ^^J^ fuzzy logic x_L<Cli,l (jia-ULj (_yii3_p (jij iCjLjialj^l CjjjjcX. 
• i^jLJilj JlcIj^I (_gjLj>o V LoAJc^ (JjjJljsJI 4j (_yjvjj La j _■ 1-^"' (jlj i^JsLSJI 
"^ J I iiilLl(_j^ l-4J>-« (J-^Ldu ^ " jj I--' ' " i_2^Li>-l x_o Cj Laj U U ^ II j 1^ ' 1 1 cjltjej 

O - '" SIjIj 5j^I jji-ca^ •■(_j-mn I III! - 
• jlj^l iUejl /a^jJ Sbl ".^jJ.! - 

.SjjJljsJI i_ajL«II JijJjlI SjLoj (JSLiil (J^ 3ij-^j :rtJL»JI - 

.4j^>Lc:VI SJLujJI (jj-ftjia^ •,(_^>lcVI - 

.(j-ujiUJI (»JlC 'Ls-jJ (j-o (JjiSiU A Ij I iij •^''1 .^^ yl - 

JUlj La jj 1-^ i I LaSj) (_fjj>-l jj-oj Jl iIjWj (_jJI j j I'l't jj-oj ■.(_g3iill - 

. (Sj^j^oJI 

«_<1J>0 ji l_a^L>JI /«! I il'»0 djL^Lv 3 Jj '■-' ' ' (jil J^al l^JJU JJjuJI 1 Jui ?ljl 

(oJLc (j^LJii JijJS 4j aI jSll Jjl->- La I jijkj I Jl».j^ jLlal (_y3 tiJJj j.iiill "i^jl 
r-jj-a-i (_5-Lc 3 jj U;ll i»j^ . Cj Laj U 1 1 Sj^Jiaj l-js>-[jus i_j^j^^\ . "iVI ,^"VI 

(_y^ CjLoj 1 < ILj i±<-<-iJ (Jjjij^ ijji sLu^ij (_y^ (JLl-ajVI sLlLi^ -^J-^ jj-lmLlm] 
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j-jj-L-i-<^_i I j I _; ' 1 ' (J-^Laj tliui-Lill (Jii 4SLjji (_3-^J i4_t^ (siaJI (_5-2JjJ (j-oj 
(Jl_i-£aJ Jll 5Lt^ Lai - \< . ^" , ,. rt jl ^lj_uj_a (JJJ-J tjl (3^^-4-1 Li^_l« (_p ^^1 ^^_u_<;£j 

I.J I M t Lai i(J^I JlUJIj (_)Iljj mi "i It d-ibj-c (J-i-aljUJI SLl^j i4jlj^j i—kJJJil 

3JjLuil (JjLjjI! SioUJI cjljLiVI ajJ:^ ^^\ Aj^,„n,-J\ «^1 j? ^Llaj^^l 

.sGI j (JjLjijJI ^j j ,1 , >. ^ i)^ |"|j (_gJLll j^^^LcVI Jjl .>."ll I ij I .It jl 

ij_jS| I j"j 1^ OjIS <Ll>.LLa Cj Laj U U iJlulS 1 <iK°i t«3L>-mi jju^lcv i_ydLih 
(JliVLCo-VI Sjjiaj (_^ uljLo^mi SjjJaJ JLso (jl ^'_;;t^tl ^j^ ^^1^ dJJj^ jjs'i^lj 

. Lui^ «4_ii>-mi)) (_JJla JjJljso (_y3 I j"l^ ' "J 

"Q" i-Sj^ «_pj (jlj JljV i_5 JJI '"U'"i_aj^ jji Liji i^jjlyill jmij iCjIo^JjII 

(j_a jJl^ i_gl (_yJ-C. t_gj U ij V j-^ (_yJLlILjj iSjj-iLsoVI CjI <iK11 J-j-*^ (_y3 
^ "■■-" £^_,.uiJI .J ^.^11 4jijLui^ I j 1 1 -» J (j^l Cj Laj I » 1 1 <LL<iSLb '^A^J tSLjvLm 
I jj .^1 /; ^" ...I SbL IjLu (_ylll J-«^l ^UJ (jr^ ^1 /|A",,.VI 3^>L«J Sj-i^Lj 

"iJLolSJI CjLajUU ^LuiS (jLa «(j1 ol I nil (j-uisljJi,l (JjL2j)) (J!Lo «ll<t>- (_5-3j 

i«(jA-«J-i-»AI » 3 oK(_ya iiiJj(2>o jj^l «(j-<_il3ljJi,l)) 3 oK(_ya i((jj» t_!ljx.VI SjjIj (_y3 

V Vj tiia «(j-ul3ljj,l)) jjj^ ct^j'^' 3 oKII (_y^ ajj^jdl SjjIjJI 1". 1 ii-»- jJah 

3^liLll 3 <iK!l (_y^ ojijIjJI cj^jj (j-L». (^ i(jii'\<ll jl (jyJUo V Ljla^j ^LcLs 

«Ua:>J (jjjJLiil CjIjLjiJI Sjuj j_ii- (jl Jj^l (j^lx-i ^ ■ "■^' ^ j j ■-' 1 1 (Jla (_5-3j 
sLiia-cl iLjLflJ j-J^ ^ '1 '^" L<jjO j-J-Si tij Laj U U (j-« 'j'J^ ^ 1 ' ^" itJ^Lcl 
4 "1 1 ->■ J Jlju SjjiLflJI (_jJI 43ji^ J-^ (j-* J-i^^ whP 'j '(.3-^'j-""^' I". I im'i'^II 
«Li^U^ »1 I II Sjjj^ I jj^'' w^j U " (_ylll CjLajUll 4_lO (jLs cdJ jSj i«Ll>-Lflil 
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3_jjL>-l 4_1_1jJl!I I "il ^j . ..J ^j ii»^jj(Jlj I _.-»■ I ritl L&JjJJlJ »1 I fit dJJj (2>^ ij^ 

^ ^ J , ,.j 1 1 4_L2_Lj 1_4j0 (J^I CjLoybLA I jj»"l • "I (Jj-(J « liJLuj^jjjJi I » 4jiJLl!I 

.(Jjj^LfljJI (2h« Laj1-»-j 4j1j^ ialitib 3x.j^lj (J^LsJI tljlr i " . li i >i I i_gjjl 
cliLajUU (jjS (_ji (jJj/LjiI ^ J j ■^ " JJiG Jj-aii ^JiLo^l (_y3 Uij-jjii Jl2J 

l|JlS r'l^lj CjIjj^^I Lliajl (J <1 l" "l (Jj ■ ■ '-^ ^ °l I ,^j,^ I ji Lsj^^ jl LoL^jl I". I rijt 

CjLai:>JI (JiaJj t'J «ilStl aJ^ (J^LSJI (_jJjiiiJ j^jJu <ii^ J-^ O' (1>^-*^ ■-* cAj 
«LiJ ij\j i^_^_^_u_u^lj A^j_ujJlj ^'^j '^ ''I ^j-u i 1 JL^LiILa jJLu ^IS La ^j-u ^^ ' ^"^ 
iSj.j>-j JijJI diljLJulj '"'J '^11 (*t!-»-'-* (j^ i4Sjj>JI <iJLlj aM^I "iilj JS r'lll 
H_^jJLLII (Jji^ljjJI (JjLjij (j-* i_P'-^J j'.I'^T'* 3ajU;ll Cjlj_iA«Illlj (JiJjjlII 
i<ij^^iji_*j]Ljilj 4jWj liaLxJij u>JlcIj2 AUajj i<iljJLjEji ijlj-aj (_3-<-uJ (J^ (jl 
(ji ujd^l (_yjJI ^jLlLaj-cai I j^l^jaU (JLtS aJLA ijj-*-* Cj Laj U U Lls-jJjjSj (jl 
jj_a Ll^-^^jSHJ 1 i>jL^ La ^_^1 dJjii )t_^^^J i«LillL>J.1 j^_a^l j^^Lt-ujl ij<J jJ_i-£li2J 

I JLjfc (j-* 8 : 2 Sj-iill (^ LJ TcjialLuji Li^ (_^j^jJI Jj^jjtlll (_,lr S^Ls SjJi^ 

-(j^LJii 4j^.iiJ (_y^ JjJ LoS-tIjLajl<U ^ J j ■^ " (jl (_yJI Lufc SjLJii'i/l (2>a JljV 
SJLjij ^^^SK^ 4JLiiV IjJij ilj_i^LS Jju <ijjjiJiJL^I "Aj^vLl!! (2ha 'J'ho it I (<s-C.j 
syntax i_jjS^pJI (3-'jij jI ' q j i ■ ^ ^ I 0_3-^ JS ."ilLi L^j^ (_jjalisl '-ij^t>- iCjLajUU 
J_lL>ij (<si^j SJiill »1 olr (_, < I iij i_gJJI jj'^^ll jjij iSemantics SJVjJI (jjj 
(j-uj 3^^L«JI (_, Ir /<s_AJ_i^jj J^^^ (j-a «UiajJ discourse analysis . »l U-Ltl 

,^_^_L»_a ^j-a 4_LlJ;e_l Laj ^ >^ j , ^ ' 1 1 jl ■:^^i£jl ( t_jS^pJ ^^^^^LklJl ^J^ i ii'iW 

I ^ "' ^ ^ J * (1)-^ 0~^-3"^ «L.<uS Lu ^^ ^ ■"* it-llLa^LtXl «Lj_<^ jj-^ til(JjL>ijl JjLJ 
^1 im'iI <i^jjj I 3 "' " ' .' "-ll Laj 1 < U S-ij-^ (jjjLij . I j""1 ^ "J (L^Jjjv <tj>.jj) 
j ^ J ' -^ J ''-^J-^ ^ I ** Sj^Lc L^L^jSI i_f JLaj ' ^ ^ * .' f-a I j ' ^ « ' L&jj^U^ 

recency 3Jil Jlj>JI j_<.sa_Lc (JiL^jj i(j n i \ II jl (jSljj iViII j_iiUi^ (j-* Lk^Ii-j 

tll^LaVI 3-^jJ (_yJI ajLHj (_ylll oLa^Ldl a^^s^ (_yi^ /oSljal! I -1 j" bU*-* 
Slajij'^l ds>.] updating uljLaj I < II i±uJlj>o S^sjIjLa Jlju t_tjjaJI 1 04! iaLIII 
,/ ^aj""a I j" 1 J a Lai iCjLajUU i^^s>- ijf^ I Ju& nJliLajjl<U a]^ ^^ i 1 1 unj^l 
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jjjJk 5_^j^l Q^LusJ^l u^i^ aujS'^ (jl (jj I II La (_jJI cdJ J I i li I <^ I (jlj I L^lSjj 
r-LLjtj iLSLjLJu Ij-jJ iJiiLo^mi 'I .^"al jju liU 1_(J -" '^"j Lijj cjLo^mi 

\l , ^" a\l 1 tiJJj jj^ Lj^_(fcjr>. La^ilo-I (—ijlljej 5JljJl>- (JjixjiI (_jJI 4 o i n^lla (_fljiuS 



11 ^M> :M>ill4 :2 

i"' <>^ •" . ..I (_^IiJl (I «L^^^jjlI 1 )) 3-Aj V 1 i 1 ' '-^ J ^ ^H^' J-^^ ' /Si-**-^ CT^i *tj^'j 
Ij-SjLIa (jJJJI (_^ljLiII (Jj^VI 3 liiii^La L*!! j JjL»- (j' ■-'^ '— 'y>»^' (_,lr 

(J_LLs_iI (jylJI I ' 1 I " L^J-jvj ' i iT"^ (.7^ 3-5^ CjLlIIs Mil iL^^lj^ i_^ a . ,,^, 
liJIjjVI 3 l_i ir-i -»- L^Jl (.3-Lc (_>ia_oLc.j aLc J'\ Mit L43JJIJ (j-o t-ilLl^a i L^io 
(_y^ g-l "^~ (_y^l 5jij.j>J,l (_,_LjJI (_, 1 r I /^j '^''J (j-« i-iJI-i-Aj i/oJL«iI (_y^ljJI 
V (j-=tli i3^jji_<JJ 3jJj'i/l SjUI (_yjk-/<iJjiLflJ,l ij\-\.fuuu2j /ojjfcLflil L4JL3 

(jl JJ Vj KC/ojjimi)) J^li- (j-o VI 3^jjl1,I (_yJI J '^"' Vj jojjiLlo VI i-2jjlJ 
(J J j" I 111 I j • "■^' (J^;*- 3j^IjJI CjLijjjilII aJJt ' ''"I" I— ajS i-iJjjl J^ i^jLaJI 

, 1 1 '-^ J ^ J-*^' L)3^ "-^J ^?-*"^ I ,>> rtl A 

(( ^J|j_u_u^j_u )) i ijjl ( iiLi ((«L^^^jjlI1 » (J^JLo ij^^- r^_^^^ L)' VI LJl>. ujJljLj (J-u^ 

(jjj 3^jj(Jkl L^^L>- (j_a I ^ i .^"1 (_yILll j_)ii^LLLll CjLuLij ^^« ' (J^L>- (j^ 
(_y^ cLJI cLa-ljtJ j» i"it Vj '"^Lii^ jjlii V i(JjwiILa (_jjLjJL3 (jiLaJ (_y3 (__)l3^iJI 
3 J III i IL ,_£)_«J,I CjI j I 'I 1" (JIiLuLllII e'jJti ijja Lj^Hi-l Jl^j i,jjiljj| LjSLujj 

".(jjij Cj Laj U 1, 1 Ll».^jjSL1J 

.«Ll2jjJ^I jI 4_LAi5Uj 3^JJLA - 

.^^j-LM j\ d JO ( iij «L^^^j_«_a - 
.(J-^JuL) gLa-"i Ti I II a jl (Jjj1^j>iJU 4SjJua cLbjJLA - 

.'ijjij.ijjjil jl ^-lLsI ji'li III 3^JJLA - 

fjJLitJJl ijjiuill J^li- (j-o L^jJI J'^"' 3jii3L3 3ijj^ 3jj^Ljpl 3ijjll 



SI 



jl£.ljS 4jjjfc j_y3 3 A J ,^/^ formal (4jo i nj) Sjjjj-o oJ^ D' o^^-*-* 5^jJ>Jilj 
^_y3 4l«jiall,l L*lb^ narrative Aj^ju^ S^jjla ji i L4J i_3pjLA olj^iajj i^jL^j 

t5-jjij I ri \\ 3_3jjl1,I (_yJI 3-jjjj (jJLiij jJaJj 3jtaijJI 3Jl£LI,Li 3jo . .i^l 3_L<ii«JI 

di-ftllSLa j_j^ 4_L3c.«jfc d_uljj)) (122 : 128) (-jjjLji JjjI L*^ »I <iUI1 Laj y < jij 

4^jjLo (_gl naive 3^iLj< AjvjI j SijjLil Q5SJ (jl (^SLxj j^I j j ^--^ " " (j-aj 

, d , ^ , ^ ^. " 1 1 4_i_Ae_'(J I I j 'I '■-I dILu (_7^l LdJiiS <4.2.aJtILa A^jjua jl t4^L>JI 

(j-o i—x^j" I II tj <ijl Jl>-I jLi-u-o L^j (_r'^3 LJjjv (j-o (<sJL«JI L^ j-j-*-" (.7^ SjLc 

3^jj(J,l ^ '1-3 j'l .^" alj a jl <i r c-j1 j m^-LaJJi V (j^J ijl^Lslj jial^ 

a^jl jJI a^jjiJ,! (jl ia_ujLA J^LiLA iJ^J ^^^'^ i-ajU-a jlJjjJ VI 5 , ^ , ^ -^"i 1 1 
. commonsense «-jl Mill (j.a:>iJI S^jjla jl S_La^jJI SLpJI S^jjlx f_^ 
JLi£.l JjiUo (j^ ajjiai^JI ^Jua (_yj| 3..»SLaiJ (77 : I 23) JJJlj^ 4jJ Ai! 
Jj_flJJ 4_Lj>-jJj qj'iinijVI CjljLsoVI (jJI jaoi-ljjjj 'J-H^ (jjiSLaj i(jj»£jLo 
<Li^ Ttjso Lio^ 5j«jiL>JI 4j£,L4lL>.VI A^LjjJiiJ-sUlj ^'a-i-.^A-^T i ^"a n_gjL«JI 
iaJjJI jt 5_jj_lajil r;\^JJ^ 4JSjjiX\ n_gljJlj a^jjiil ij\j j_LO LoAJi^ Q^Ja^Lal 

.(^jLlII jj-iLl 5^LlI,lj SjijLiJI iS^jj Js^I <::jLo5i«II 4lii-^ lilP'j 
aJLlII i-lIIj^V o'-^)" L^jlj-" I ii_i L<S I L^ Jlj-"i i n't (-ij^j l^juriCt ■ ^j< SJVI 
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(jl 4_oLc ^jj '^ ' (Jjill (2>5L4JJ .-L(J JJ^ IJiSLa jI-^ U , ,., ^j 4_uLalj ^jj '^ ' 
(jiiaLuJI \jJt (_y3 (jjSj LajjJ ijjiiJI I 'Ir I (_y3 I ''^j' TT-jjici^a (J ri'stllj iSJ^U 

i_ajLje_o (J_i_L2jj L<j_^_LoLS[3 (_y^ ij-«'^l li^Aj^ 3JVIj (jLtuj"^l (j^j (_gj-&jj>JI 

3^j_«-aj (jjj|j.j>Jl_i 4SjJLa 5j_<iL±x 3^jjla (_jJI S^jjlII (__)iuLjl (—aJu-ajj 

jLiLa ^Ij ^"i ...Vlj Jal J i'liiiVl 3^l-ij cJljLaj J^^LiII Jj^ J-^'j-" U>^' Lr^ 
AJljuAoI "iJuiljJI 4jj^:>JLI IjI .^^tl (_jjL>.| jTLaJ (_5-Aj iljui '-'-«JJ cr^^ iJ'^ 

(J^LjlII j>L>oVI 5_iial J Ti iiiVI 3_3jj(J,l JiL*] (j^^ (_y^ !(_, It II (JuiiSUI 
l_5-ta_Ll,l uJlaI L«-Lu i3^Ljl!I |^jLjJ,I ojui j^.''-^"'.' i^J~x-a jTjLlJ (_^^La-" i nV 

i^mi JjL^jJI (jl VI i^JsLlL^VI 4^jjiJ,l Jl^I Jjj-o^il 4xU^ JjLu^j 

jjjLsj aLoI <ijjj/Lj/l <lj.ac dJJi (Jixjj Sjjjija^ cJljLo "iLulj TTk iiVI 5^j toll 
^^j ,^ "i tl JlJ^ILj sLi^LiJI cdJj (Jila (_yjjS^pJl 5tjLLiJI ol j tij Laj U 1, 1 joJaj 

. Text generation 

trjJiLi (jl JlJJJ i^ibji^l CjU-al^JLI (_^ S^jjiil «Ll«Jj i_gJLll JJjll IjiiaJ 
(_yJ-C ojjlj-a j<s_<fcl (j-S-J (O-I (jl KJliLajUU x_<u.5c^ (_y^ I i J " Ij 'I .^"al Ijjj^ 
TtjLj (_,_a Jljij js-Ls S L^tlj_i Jl I III J-LjtJ (jl 4^j toll JuV (jl^ ij3^^^' 
(Jj n_fj.^lj jLj-a_SJI (j_a ^j j U " 1 1 3x.JLjJ,I (jLijijVI SjJL2J 5j.j»JI 4.jjijLoJll 

I J14I i^jjL^alaVI x^ljjJIj 3_uj<LuJl cjljLil£:Vl «uSL>o lajLi >Lo^ c^Li 

(Ji-J V icLaiLi/3 iLj^jjusjji Cjli 4jjLl>- S^jjiil jLjUcI Vjjio Jju jsJ 1 ij 1 nil 

(_y^ Lal^ jjLj /aJ (_yJLlILij iL^I^L SJljLuJI SiaiuJI ijj^j ;<Hi^' ^11^'; I4J 

(JJljiJI (jjjlj^ (Jj I'-'^a I U-^llj I ilj ,^tl jLjjL^ 1 Jj^'' f'iSL^s-' (jl JHJt!^ lS'j 

.(8 -.106) l.^^j! J.^^^llj 



5S 

I 



Likjjjj L^l s r'lij 5-aj toll ^ A I ", J- 1 1 (_^j|jjaJJ j£Jil\ |_^ ' ■ ^" j L«_Luj 

i_j_lJLuIj I ^"'^1^ JJl:>o L^ 4*^ I iiLoHa 4j^Jij j<uJl2j jj-C. 3.^»-«J i(_y^L<iIL>-VI 
iLbJUJjjj 4^jjtXI I— il I n'Sl CjLjJI (J-4^ 'Ll^^iSJ 4jjJklIl jj.u.1^^1 * '^■"j ' ^ j 1 j_; "' 
TcJ,! L^ ij-**:? Ct-^' '^-^tjS'-!! ^<-« 3ij-«Ji,l 4jL;ijis JoLujI (_jJI cdJi ^-^J^ '-^t'JJ 
jjcju Lajj^j i^LlaLiJI SjJajjjJI (J"-^ ^'J'^ I -j ^ 1^ « ^ ij'j'-* Lr^'j n_gj I'lijll 
cdJij '^ . ,. ^1 Cj^^I ^^^ aj Ji-L^^Q '-^djj "''^ ' "J cr'" ^x^JlJl^I jj-JJ (sJjJI 
S^jjtilj iSj?<U jjil^iill uJ^ ajjajjjii! 4_lU^ A Ij i nj (_yjfc «Lj/JlJ^JI ^ ■^ ' ^ ' 
3_3jjLJil d-ijijLuk (j^ yi-*- ^ "It ij-''-' "-^J .SjLiil SJl^jla SjjfcUi I 'I Ml ^ij 
(j-o 3^jjl1,I «.Lu^V 3jUr (JjLjj f-^^' u ^ ' ""' ct-^' knowledge engineering 
semantic nets 3^Vj CjI'Cjmi 3.1uk (_y^ I ^ \u <i"j 5Uj,,.jtlj S.Jj'i/l I aj \l ,^^ 
Sjjjj^ ji^lj^ Sjjj^ (_y^ 1 3 "jj "-"j conceptual graphs /<ujiLio .-.lUU-^ ^ ji 
inference machines (_yJVI rl" "imVl JSL^J I ^^.U" ^^| a£.|jill ^jJt^ i formal 
(_ylll dJJj^ |J;JJ^JI (jjiJJI ^b'^ (j.^»,t 3jJVI uljLa^mi (<JaJ I . I rri<"i (_^ 
.-" 3 "J '-rHA>-^'j U i ^''''Hj (ilj ii" I iiVlj Jai ji'ii II a I lIiLlLi^ (_yi Lg^jLJr" i n\ 
"" Jv' ' ^^ ''-'-^J-i'J iJ-Sl mil (J->-J Cjlj-l-a'illj (Jl S Mi^l j_UJUJ ^^j ,^'ill 
.i«_iljj| J .^All jj^ (3 :4) ^j ^ ■-! 1 1 (_y^ (Jjj-ciiijJI (j-« 'J'i)-*:' '^-'J-^ (Jji uii nj 



(_yj|JLll /n 1 1 "i 1 1 3_JVI /oJaJjIj ^^1 '.U.-^VI sKjdl djLLialaj 1 nlr -ilibj^ 

(j-o 3-3jj(Ji,l <— il I n'l'd (_, 1 r Sj-sL^ -> I '^" j_j£LI i3JVLi tL2jj^ (_, < . n't ^Jjl\ 

J 3 *> -3 Ij 3 • " ' ^.jjj^l tfjj-oU^ (Jji:>o (jS-«-i V j-JJ-o /?j3-« J-* (lis jJlj 
3^Lu-3j jISHjVIj joJAJ-allll ".(JilaiJliljjLill (j-o jLJj-til djSj^ CjLJjJjj ^Ij'-^*- 

<_aljLjiVl JljJl^j ioIjlH/lII S-laJjj j_ii.in"llj r-lm^/VI 4SLiaj jlSLaVl 
jJjLv Jl^s d ."--»j -iJ-j j>jl2ju Sjuio (j-« f'-^j-'' ct^J , ■ U u -^ 1 1 »_»^jj cjuUlIIj 

".J IjX. (ji^ "=1-1 3^Lc iIjLaj^jiJ ^-1^^ (__>iaJijJI 
■ Ij^'lj • "' Ijl-^'jj L^Jj_^Je3j Luli 3^jj(Ji,l I— II I iTiSl (_yi^ SjjLaJI jji ^l^jJI - 
uLxjijI (_^JlII (2^l£jl I 3j°i (j7h<j (_ylll Sj-LtHil i_ajjJiJI x_a (_yjLailJI <_iijSIiIlj 



5^ 



. LIT UUi: j! Ul_j,i:v jl jji^ 

5qjlrii SjJj-OJ 3Jl<j'!^l ^ 4jLvMJ 4jvL11,I S^jJlII J^UlijI Jji tKjJI - 

(_y^ 4_(S.4-« ijjl Jj Sji^ (j-<»-«^ (j-« i_p-o3l (JjjuJI ?L2ILil <iSLlo jji tl£jJI - 

, 1^1... Sjj^l <1jS:>J,I ^^Ijlilj SjJi:>J,l CjuULII «jj^ 
j_LC. ^ J J ' -^ ' 3jLj-"if rill ' ^aljll ^Ijl , 'a,j ,^",tl ^Ir SjjLill jji tl^jJI - 

"O-LjfcLo (j-c ' ^ •'^■'^ ' (_yl>- ^""■^' (Jli-i (j'-^ >>S< oil 'j^ ' '^"tl jjfc «ls jdl - 

. ijj ■-' ' "J L^LtujI ^^i^l Sjjj-oj tfsLb LkjjLj JljjiI! 

d_j£^L>- uLiii3 Cj Lflj^juJ I aJJt (jiajj 5j_ifcLLiiJI I j"l'-'l • " ■ (j^ ja£.jJI i_^^^ 

.jjIjJI J . ^^1 1 ^ 3:5 -.4 
..(sLtji ..|8Litji|»lU -6 :2 

i<ijjji.4jjjj| ^^ 3j^ (Jj^ rv^' il>^ ij^^-^ Cf^-^ La jjc » : (277 : 48) ,j"°'j3"'j.'^ 

j_cuJI iijLLaj (j^aJJI (J^i-J » _■ l-^j LxjO iQ^SLcuJI (0-»J^ SLa^ lj~i i nSjjal (—isjlu 
diuja^ (.3-^ J '^"' '„' (ttJ ijlj-flJI Cjjj-3 (j^ I ^jUS LjjLfc (j-'till I J-JJ . ..(_y^VI 
(_y^ aWI c^- '^j djK i(j3L=tj>JI 3_uiko ijjjij^iJI «Lua^l Sji (_yJI (_)ijUI 
'"^J tj"'^ * (jjjLijl «LjLS LitLi^ILa lji->. ((j^_LuJl)) ^LlC )t_^j-j /cJ iSj^LkijI i>LLij*. 
liJLI j (j-* r^>-^' (j^*^ J '^" 'j (OJ .. iaL^VI (_5->-j iJJj>o aL>-VI (_j^ (J^jalu 3-<kj 
.((3jj,jl2J1,I Sj Miillj (_yjjjjl (_j 1 -a-" 1 1 (^1 (_yJj.:>JI pL2jVI 
(_yj| Cjj_^liLj^ ^Jj^VI i-Sj imIj"°i d-aSLs. ^JSxfi <iK I jijk (j^ (*^jJ' (_,lr 
(_yi tLi_Ju^l (J-Sl^ ^ ^^ , ,.j ll'a iCjLuIsIjjJIj ^ ^j • "J 1 1 ij\j SjLiJajJI 3Jj^l 
^ ^ I •, U ,^VI tLS jJI j<iJLc (_j3l-J 5j^ i^^j^ OJJLJJ iaLSjI VI (_yji La ojikj 

(j^j L^Lsl j_^| cGljiiLUj aiir^ll jjjui JiS'JjJ (27 -.95) jjLl<^jjfc ,jj>l».jj 

i(Jjj^ CjjjS (J-i^al (_j.SLj_iji3 (_jSj^'^I (<sJL«U 4_LiLiJji,l djiau^l iJliu^Jiu 

J A ^..ii ^L_Lb ^' ^ t J T-Li ^1 j"i Mil 1 J ( ti ^Lajj ^_^iJL'^l ^jTj ^ J* 'I ^_^_^_u_u^_«j 
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,::,Io}1aoJI jioc^ vj^' 

A^ (_p LliLaj 1 < 1,1 Ljjv^jjSj L(J (_j3Gj 'J-^1 -(j-^ (*' lS'^^^' (_jLS r'ritl 
: L4I0 I . >. « I tlLJIj ij^yjflj^VI Li£j I "Ij*^ **.>^ 3'-*-*^ '^J:? '^'^ juiLJuj 

digitized music Sjji^jJI ^ ^_; • "j 1 1 - 

digitized photography ^j^i^jJI Lj^ljijjjjill - 

digitized speech i_^^jM a^KJI - 

digitized signature (_y^jJI x^jlll - 

,j£Llj I ..aLsjI ..aLsjI (oJLc IS-v «ul i« digitized nostalgia (jLLj^U (_y^jJI 
c-jj^j^ jji \jjt .S(Ji»Iu I— aj^j tiJij ((digitized 3_L<i^jJI)) 3^jj »ljj j . nil La 



Digitization 4M«itjll ^biJftC 7 :2 

(j-C 7c_jjlj_»-aJI 'L^-JJ (^ JJl ^^L.i.<i^l (—fliUJEJ V «OLjJ| Aju^jLs '^^■'■i^ (j-* 

(J-La-jj (J_«.j>JI t_!j_»jj (JLSLZu'iil J j 1--^ J (_jjlII cdJi O^J (jiiul I roJl (_2jjiiS 

5jJl^ ^_^1 Uj-liaj ^ ((«Lj_a^_4Jtjl)) iJju^ jjL.u£i_a (-illj^l ' '^'^ J^'"* ^^ji^'tl 

jj-« ■ tj '^* * f*"-^ ^J^"^" ' ' J^^^j" (*-^ ((aLv JLJSol )) 4^LLd 1 /j".^ ,^ ( ^^_u_<i£jl 

L^JL».j 3 ^jl ,^tl 3JV1 [j-LJ 3 j -^ 1 J 1 1 Jai. (_yji (JliLja^j^l (jl i7j_oljjJl J^li- 
( ( I ("in"! (j^ i<ijLjjuj ^ ''^j -T^j "iJ^iiij <ijl^ij d-ijijj Liiallj jt^ljJlj djiIaLill 
cliLjjILijtA ^ '^ai ^Ir /ajj (jl 3^->.ljJ,l j>JL^ JljV cdij 4j^j.«j<JI 3 lii^ 3JVI 
A^_^ Ct-^' *Lx-idL>iJ1 (J£i frill (J_u.^LflJ LaL^-l ^ '■ '•^" (Jlx_pe_J t(Jlc J tt- J l JU^jjeUJI 
iaI^jsI (j-« ''J'i>^?^^H^' J-* 1-* '^J:? ^ I— SjjiJ LftSj I L^ijtJ j3j;Uj;SJ I 5j_aljj 

i (digital computer) 3_u»SjJl 3jia^ jj^^u-aSLlI f^^ cuiu-uj] f_j^\ 3.Sji>JI i_y-it>j 
. aLsjI (_yJI <d (jJJb La J^ Jjj^ (ijJj L!-*\> 'LijSLIj 
jf (_iLisJI '"'1 -» .^ '--' ^ji^ JiLa i^L^ji I j"'*^;''^ c^^^^^ (.7-^ 'Luiul (jJLuk 

j^-LJt-i (Jl (j_S_4-i (j-a_jLuia_>. (JJI—lAj t(Jli1jM f fill JJ)j-« (J Jjla ji (jlS f nil ^Sc 
jJ^iaJlj (j-«j-Ilj 4^1 I nils A li 1" -^ I (jjjLLaJl fJfjJ^ aIjJxIllmU Aj^a^j C-^- i "^ 
jih] j^^\ JJ-JJ (_^^ d Uj , ,. ,11 (J1jVL>J1 ojui jjLajj (jl La ./<sjaj>Jlj (jj^lj 

(Jl S ("l^lj (_j_S_LJJ/jJ, I J JJ U '. 1 I Ji^LSJlj ^ ^ J . ^ '.II (J_LJtJ ' ^jCa i3jJJ(J-3 
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cIS^Ij i^jlaoJIj ulo^looJIs ubLuJI 



:(_yjij , Aj "a I , >." ^ J I 

codification j j n mi" 1 1 jl jjjSLl!! - 

simplifcation >Uj,,. ,"tl - 

features-based specification (cjLxjjJI) tcjj^UI 3JVjli ' ^_..^j"tl - 

formalism (^jjjj^I) 3_l<u-ujJI 3'- Ij.^tl - 

jj_a (JS 3^ J 4JIl«'2 1 ^^* * ^H"-^ ^_^_^IlS_u_u L^_L« (Jj^ \ J , ^ ^ 1 1 ^ J ( ^^HJ J 

Lflx_L>. i«Lj^IlSHl ^-^j '^ ''' jJ_u.<uJ jj-^ .""11 j) JlJ^SIUI » 1^1 ( tit A JL:>"i t tl t -I 

^ ^j , ^ \ ^j_a Lfcl JlC Laj (J_<iJ>ijl ^ (J-*J tdll tilSll ^_^ (-_3jjj>Jl jJj_u^1j_u (3::t_a 

I Jliil JjJ I II (_5i^ I L^-i-a 5 JjJlC JJ-OI (_5-3 ■ U^ , ,. ,",11 i_J^ijj/| aJlJ-" I iij - <_J 

JaL2_L!l (j-« JJi^ (_5-3 Sjjj-iiJI .Uj , ,, Tl jo^u i-ij;t>- Lui^J SJjill J J ' ^ ^ I iJtH-*-' 
' 3 * ' "'''J " (_3-Il J J i"i"t iIjIj-jJilLa 4j5o 5JVjLj cLLa2j JS (Jjix-i (<UJ i'U.isljid.l 
(_j M I iitl (_jjl Jl>-VLi 4_i^ jjjlj^ i«_il3jJi,l (__>.aiej Li-13 'Qi-^' ''■'^ "^J-^J '-6^3^3 
^l-«j"a 4jl_jJ^I Lai "'"'♦J.'^-^,' (j^J LcjfciiKj ((__>^ ijjjj) (_gjLi^l (_^IJl».'^Ij 
/cIL) tilA^t>- tj_5^' ^^-^'J^ g| 1 1 II it u «L(.u^2J »^ I iill 3-Aj i i-LL«_a i-4-3j ^1(^1 J^ j_p 
, U^ , ,, ,",n ^j,jvl jJLl<;Sj , Oj-ii^jl ijj^i^>' SjLtiaJI jj-« ^jy-^j (J Mil I m" (_fl ' J "^^ ' ' ^" 



J ,^", , ,,1 , 1 ^^ '"»■ ', 1, 1 jjjj "^"^ ^^^j^ •*' ''^j * ''''J'*" (t^ ' lit -I : 2 JS Mill) ^_yjj ^j i"i 1 

(j-SLflj (_3-^' 5j_LJLi-aJI <jii^L2_l!I (j^ '^ I Mil Ml (_yJI ^ Uj . .,_," (J^L>- (j^ (0 (_3-^ 

(j_a simpling CjLLj^ jii-lj jl (i—i I : 2 J'C mi) JJL;a_o (O-Sj-J I J '" J^ (Jt!-'-*^ 
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,::,Io}1aoJI jioc^ vj^' 



l_oj_4.c JaL^j^l ' ^ J ' -^ J "' (_y^ Tc-o^UI 3JVjiJ (—ajj^jjJI Ajiie 



Sjjiill Lliljj^al ijjix-i (<iJJ (Jliil Jjj I » (^jU*^ i,_>^L>- (JSLliJ Sjjiill jj-«J-Ilj 

(_p_0 (^-J-SL-LTL-l-IJ-flJ 1 ) 4_LJjJ-ilJI CjI I rill ji TCO^m jj-O JjJl:*^ JJi^ SJVjiJ 

SjjLi^) ^ J j A .". II ji iSjLi-jJIj SjufoJIj ij.^j>Jlj ^ ■■ -1 jllj i(j-lLIIj (jjSLtuJI 

jlj_j| 4_i JtJ^ (JlluiSj iljiSijij ((jLsJI (j^ 5jjL(.o) <i;L2l:>JI jl (jsLfljiuJI (j^ 

Tj-^ (j-« 'L-'-J-C TC-iisjJ l^JJI (2 ".2 J'\ l"l) (_jJI LLA J J i"i t 4_L<l^jJI JjJl>- 

(Jj- 1 iij (uLl>-| «Ll[^ j I !-->_' LiS «(_yjjJLI jaiASLII))) I— aljL>.j;"iS I will jL^->- (<— aJa) 

I jufc -t.^ .^^ x^JaJLi (j.SL«j V , 5 aj U : 1 1 cijLxKJI (J'^^^V ^>«-^I SjLiVI 
jjulj «LLc. (jlal <" I II J Ijd il j_ik J-fl-iJI ti K Ml t ^^^ujiSLII oj£\'^ (_^ JSLiill 
^_yj4ij format frequencies 3^L>JI Cjljji^pJl^ CjLujJI ji tco^U,! (j^ jjJl;*^ 
■i-LJj-i^aJI SjLJiiVI SjlJoJ 7c_»l3jJi,l J's i"ill (_y3 I jljjj) ^^ii^al d-fljiiSLII (3i3i-iJi.l 

, I JiSLikj <Sis>- ^^j3 J^ die 
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1 2 3 4 5 6 7 

(2:2j£Li) 

SjLiiuJIj SjjJail <_jlj^VI cjVLs. i—flj^jj Siiu'^l ^Ju^ J^^^ (j-o ^ThL>*^' ^-*^' 

(_gJj-<jJI ^■^'^jll L^juLL^ JLclj^l aJJt (Ji jjjilu 4JI Tc-cisl^l (j-« iCjJl>-j (jl 
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J^y^ iU ^_paj »" i I II La J-Aj) ^SK^\ ii-ualj LiLuIb (_ylll 4jjii!l r-jLftJil LiSj 
«LjJl_l.^_4-i ^j '-^^ d J ( 11^1 d A 1^ ,^t1 jjtj , («_j_uLjJ1 J <^ All ^^^ (J_L.cia.iIlJ 1 (j-« 
(_jj| 3_jjj_i-aJI jL^ljill ojui jj-aLi^ (Jjj:>o dJJi Jljlj J^ I iM i-i^i^*- <ljjj<l.x.oi 

4_u_uLj_u2l ^j U ^ 1 1 ^_^_Aj iA^_ul SjLxiajv ulil ( II (_^JL>.1 ^jyJb « <iJLQ.9jJ 1 )) ^1 

1 i I '°l 1 <i^ ' ^ '^J.' l5 J-Il"(_j-Jj>^»SLlVI I.I iiL>JI (J.aL»lj (_j£Ll L^la JJ V (_ylll 

d_ujiLx.u3l iLLJijJI j_ifcj;v d_L«j3jJI (Jlijs-ij ir-jJ^JIj (Ji-jJI ja^U^ x_a-(_yX.3jJu 

jj^jjjiSLII (_yJI ,_jjju La J^:>0(_^l input devices J Li. .5 VI CjIjl».j L^ A52j(_yl!l 
output devices rlj-^"^! cjI jl^-j ^j n~ ,j\.>. ^ 'j^^ji (_^l "iii-ai 0^ ^ -i j " 

(_iuS (jSDj luliljj^Ij (JlS I'llj ^ -.J . ^ I (j-o «LiJL;LiLaJI Sjjj^l (^1 aLSj'^I .ijj 
' ^ j^ (_gl 3 "' T" * " t*-'-^ I ''j\j iSi 1 1 iiL>JI S^li (_j.3 aL^j^I eJJt (j_).itJ 
,5 ".J I A 1 1 3 ^ ^ U : 1 1 ji (t-j U 1 1 J »_<iJ>Jl^ 4-ul I ii'tJI ui! LlUjl! I L^ji^ lS>^ 

(_yjLo (jjLSLi LuaLi- LaLoJLikI j^Lj'^I aJJt j3^j^jj>Sj\ »l olr ^^« ' i^JljJ 
L^Io-^lo 'L^-j.i ?-^ Lt^'j i4.»-^il,l Sjjjuio . "il »^r, , ,.1 1 ijlsj' I ii_t SjLiil j_L«j-3 
J j '--^J i.ij^L>- SJlJ^ «Ljj^LjeJ (2^lSjl I JLA j_L<uJ ijJia-JI oLlo 4.>.^la i—SljLiisi 6 
(JiAJk. 4j]I jLflJJ (_g jJlj i(j\j- I liSjal |_gj"i 1 11 a (_yjjijj Lajti^ ^y ■ "■A'' sLiii^ 4J 
»1 Mi < tl 1 JUi ,j •1 ''^"'J '^ . ..A" L^jLA jjjdu «L>-j.i ^1 icL>jm i>[jX\ uliLaJa 
^_^ 1— i-o-lS jj-^ ' J^ JljJ^ILi ^ j ' ^ ' ' «Lx^^^jju JLt^ (^3-^ *--''-^JJ-^' tlh* Lc^ 
(J-u-^IlII iJj^Ja (2>^ 3 al Ull I J 1 , ^ ^ (JjSjiaJI (2>SlSLII Ijui 4_lo -'^'^ L^ jj " ' "' 

3>^>- (j-a SjJjjJ,! 3^LLiJI (jx. JjJlj^ LdJjj loLill 3JL>. (_y3 L*^ (jJjj^I 

^^^^^-U-ftSJl (J-Al -»■ 1 1-> '^'l I jt ',^ tj <^tl (J_u_4lUl J^I:^ ^_^l (j-oAJuJl j^ls (J-« 

,bi-state 3JU>JI ^'il 'A j .^'.^ 
jj'ii iij^l^^l i_aL<Iij$2i jjjjjj-aSJI »1 qlr (_)!& o.^ I ^'^' (j-« 't'J-Sj La ^y^J 
Ijlj^ Ij .^'^ j^^' >* "^ 'jij 'J^ I (semiconductors Cj^L-ojII i>l jmJ) 
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.(jjj-^SLII T-Lliil J -T* dJJj (_y3 ti J I'lij j-Aj ' » U^ll ji J .^^11 3JLv JljsJI 

(_yAl Jl^JI Jj-i^JI «iV|ji ^j^iijr (_yJI 4_ji (Jj^'^l >Lj>.j_ii 4jjljj_uill jo^LulII jf 
:42) " J ■-" ^ 1 1 " (O^jJ (a^sLJiilSu j>^^jj joj t_gj I'Jutl JljiJI AUisj l^ii^pi-l j]^ jJI 

(_,lr "J A.^lKi jjl .(j-u^Uilj i_aV^lj cjLHIj dilj I'lull jljLcl (^jjSj (2jSL<JII 

i_il I ri->>JI (J3-i^ Lli^jL^ La i>2^j ij i~iiA\ CjLsLJuIqI joJi^l (j^ J-«J sQIoLjiJ 
CjjjS I 1 j " "i-ftJ^ 1^1 (Jjix-i (_yJI I— 2jJ<-i LftS r-LbeJ (_^JlIIj t_gj I'Jull Jl«JI ALtu 
(_yjjiL<ii>JI JiaJI ALliJ (jl Jj^l (j^lxJ I j • "■^"' Sjj^JaJLj I Jbs-I^ (LlULv (_y3 10) 

^1 L..aj U-,„ l lilj .4 ,3 ,2 J ,0 j^LajVl ^1 j-LLj-ij «5» ^L^Vl li 

LlL^j Ji^ (jjSLij iJa^ « Jl>-I^I))j <r J ^ , ^ 1 1 « ^1 VI r-Qjcj ijX^ «2)) (jjjLji'jI 

.^^HJLjJ Q^ Jj^jjj^jv f^^jL^[jjM I aj , mIjAII sLuLial sLjjLm <lijaiiflJI 

(_yjl_LiL!l (J_iL2Ji,l «LlIL11I 4_4jLSJI tc-i^jj i(_yjL(j j-^^ jl tji^ l-iJi-ij j^\ Allaj 

-.9 (_^ ^ Sj; mhII jla^>U 



^Ll! 


i^^*^ 




1 




1 


2 


2 


3 


3 


4 


4 


5 


5 


6 


6 


7 


7 


8 


8 


9 


9 
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I 1 j " i^jJm£l jJl^ (_gl (Jjjjtll <i^LtuJI (JjjjaHJI <i^LS AljiidLjil ijS-Ji-i 

.3275 jjuJI iSi^s^ Vila ^Ij .^UiJI jiiUI ^1 4^4^ i::^l^ 



3 


2 


7 


5 


0011 


0010 


0111 


0101 



OOIIOOIOOI IIOIOI ^ 3275 t^j.A*JI jjuiiJ ^LiUI JjIHI o? ^i t>«i9 

(_gLj dJjiixj (3^>-4-i (.yJi-i^l JljiJI - 1 1^ ' a i^^L.L<t5Ll 1 sLlJ 4jj^j>J,I S^^SLflJI (Jil.*-! 

:SliL2J,l 3JUJI (_yJI 'Lul[s>. i^Oa-l ^ J.i^a^ 
.4jJljJlj»JI j-i-oLijiJI (_y^ Li^ SiaJill aJlC: (_yJI ^laJill 3JU- ,j^ - 

,cL>.jiJ,1 3jL]JlJu ^"<1 * ^ i" , ,.1,1 ^j-Lsj" t M a 

\l-^VIj jl ^,^vl ^ ^ J , ,.\i , " j"jj_' -I'^^l 'V ' i.^"*^ jj "j^^ '"'J '^"' ' "^ IjSL&j 
idigitization 5_U^jJI 5jl«ir (ji>^ O^ r^^j' lt^! J>"J-" "'-'^ dJ^^o q] Jjlj 

JLi-jVI (_yILlL^ (_y^ J irilirrrll IJl^J H^_,,„. I U U ^ ^ 3 :2 J£L<i 7=-i^jj 
<ijjLLl]l dJJj lOjuIoj *(_yJuJI «Lul-ij (_yJI tLuiu'^l ?<-J-*>- CjJL;ejj-ul Jl^J ir-ljj>-Vlj 

i>_l-a--^ (_j_Lcj .ij^jJI j_iiL!i_0 )>_l-0--^ (_5i^ L^ljLj.i^ (J rl's <1 (_^l Sj-iiLill 

■ 'Ij '^11 i(_xjvjJi,lj I— Jl I ritl I aJljiJIj J^jv^I ^ j'a i4j^SLii!lj SjjUI CjLjj" i rill 
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CiIo^IaoJI jjiAcg ujaJI 



1^^J>- fdJtj i^__)ii3^1j (JJJ-SJl 



p 










f' — iji J! 


















^ 










J! r^j*^' J^/ 








INPUT >. 




r>l J! J>JJl ^ j^'bili i/Jl J! Jij^'j *^j!l oLL* J_U 3 ; 2 J<Ci 



JJJl^ 



L^l 



-l^b. 



d-ijLcj u 



iJ-fL^L] JlS (j^»-l 



Lks 



(jl LJ J43 i(i_^jjlII) (_yJjVl jilaJI jir^'ir 4jliUj (^1 i(__,?U;l,l j! (_yjLu^l 

tlLLj «_o <iSjJil ^ j^ . mIAII jj^al ojui (JlLo tfjjTi I n't (j-« (j^lj 'lS-^"-^' "j j ' 
;3JjLaJ| ^ I III! 3^j^ ' '' •'•'"jj O' iSi^ l(j< a 4^L3j jt^ ■ "ji ijjjj (_yJ-Il CjI oKII 
I iUj ijji.1 t(_yji i_gi jl JL»-I^I jJjJJ liU fa^l (j^\ lill J JJtJ LjLuio CjjjJ)) 

.(258 -.64) ((LaMUl Oj^ liUj Jj .Jj^j 

(7-j_LaJlj )«_4.j>JLS) 4_ul I ri'>JI lIiLlLijiJI (2>C Jji tiuJJL>- (j-« i-iJ (.3-2j L« 
L«jfcJL>-l (Jjfcjl (jUjl III" a L«jk(Jjfc <3jj<Ji (2>:J JJi^ 3JjLSj;S) ^ j ^ U i 1 1 CjLlLaaJIj 
(_yjL5ijSLa JjJL^I (j^ 3jjLUa:>JI ^ 1 jl I J ^" " Lufcj i(jj>-VI (j-a jj-»^l jl J-^l 
r-j^jv j^jjIoIj^I joJL«JI jji (_gj_LL>ol J j^** (_jJI i_pjjJ jl Jl^ 3I AUiajj j A, ^11 
i<i_Ljl JlUjVI d_L>.jJkl J-«-J sLji-lLij sUj^Ij^ (j^j ''-4^ j-iiill (Ji->- i^JJI iJjI^J 
<l! (jl^i ct^ <iIjc_iJI djiau^l (JLa^ u^ Lul J <L<juij (tt-iiju i_^i^ i_xSLil (_gjJlj 

set oLLflJI ^j^iaJ (>u Jj^^JI Sj <» aL^I i_g JJI ^ ^ t-^ ' 1 1 I— il iii-kJI i-al m'i'CI 
(_, Ir (_yjjll first oroder logic (_yJj'^l 3_»-jjJI (jl^-i-o 'j^' — 'ji (jliloj theory 

(j£L«-l (_yjJI Ijl ,>.^ll 1«_L«J>- i_jji*J (jlSLoVu TtJJ-olj I I U -^ 1 1 J I 'Ij i^tl «LUL(J 

: jl)) J ((AND ".jD (_yji CjVL»II>-I Sj^Lj (jjjLjI i_^^ LLai- jl uljj^ j j" <1 (jl 
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CjLlUjiJI Jj>a^ i^jJaiJI (j^LjiVl liiija Jj^ J-^J -^ uiNOT : V)) j ((OR 

(j\i>.^lla (j^j».Llia jj-a 5^1 j) "iiv^lltlj Sjjljllll 7c_uLHl Jjji^ijji jj^ ^-yj^ 
j_Iil_LJ (j^jjIjILo (j^JvLlioj , d ^ ^ U •, 1 I ((AND '.J)) ^ J I T* jJaLij J i nl i n't (_y3 

.(iJiSLifcj i3_LlkJll ((OR :jl» 3-iW: 

^_^LLiJI ^1 t^'tl p I nil L^Sj t^-LuiLui'^l ^j-oIaILIj 4-ul iii-»Jl (Jliljl<n!l ' ■^ '"■ (_P-tl 

I Liajl 5Jal (djllj Boolean (_yJLJ^I j-i»JI J-J-4J (Slal "ij^Lj jI o^^I (JjiUHJ 

1 ilj ,^ till 4_LjLLIiJ jtlsLaJI (JiajJil )«_o (( Jl>-I^Ij jjsj^I)) «LuLij ^ ^" I" (J^l>- 
jjj^u-aSJl I— 2j:>- i_^ Cj-lmj^ (jj-^' |_^j ,^^tl tUal I rijtl jsjui 5j ja (jl i(( LLaiJIj 
(_, I r J i5j_2j<Jil j_<fcl^liil (_gja,ajJI (_,lr S^Lill 'iJjJi^ j ' '^"'..^j'j (_r^'(_r^ 
, U J , ,. .11 ^^1 jL^jtXI Jj 4-Jj)J f fi a lt-^ ^^T 'V .' '^J ^^L. i ,<tSjl -" 1-^ * ^_^_4-4-u£i_a 
I juk (Jliljlai. JijJl:>oj I (jl'»J QJ ' '^"'„' (jH^' J^l I'^ioll (JjSjJI (JjIscjJI J^Li. 

i^jLlS (Jl!VT(_yJI 3 ^^t><.tl jl^la^l ajjt JjjjalU Io^xjO (Jj^JiJI jt_ij^l Jl2J 
S(_jja^j (JliLuj^pSj'^l <ijjijLJji jj jl-^ J 1-^" '" (jj-^l (j-o ^J-Sj La ("dt^ L^JI Vl 

( / ( ( iL^»- Jjl *i-i-j-J (»i-^ i^j-II o'-^J-d-' 03-^ 03^ lS>^^' iJLH?^' (j^J-i^i' 

(Jj-iliilo (±<JjL::tJ ^ '^-» '" "J /t^ljjJI ijfjjJxLj (_^i^ J-^'^ I 948 aLc (_y^ (_yJJ^pSjl 
SjLua:>JI CjIJlJ IjiSLifcj .(±JllII J '^■^11 jj^ 2 ",2 ".3 5j.iill (_y3 4j ^Jl>- jjfc 
^-^1"^"' ' '■! ^1 5j_S^I i>Juk aL1:>- ^_y^ j^jL^I 7r f fi" ( ntj i «Uj_LA-ia_a J 5j_u_a *U^>-j 
(_jJ.C L^jij^ (Jl! J_l jj (_5-J->- L^lj_C,l «LajL2_a »_;1-^" • "i V J-iJ>JI (j-o LcilAJ 

'.jjLiJ-uJI 
!;LLi£.Ij (Jl q Mill Jjii (_yj(j (jl oSLx-i (J^ ij3j;U.a£LII L^ji^ (»LS jj^\ 3j I ..L-u'^l 

,A^_jJl Sji-Liajv ^j-« L^-iJ^^ ujl /cJiJul Ijuk ^ I J ^ .^ 1 ^1 QjS^S 

3J| ^ J I ' >» -- 1 1 (-j-'-Aj Ji^ <1jjI jdl jsj^^jjcj ajst-a aL^I (_gJJI (Jj^jj ?rj_j^ ul " 
JUU2.C fjJs SLpJLs i(_yjl JJI /oialil (_yiilo 5l j| L4JI f_j\c (jji^^jiSLII I jjll jii-y 

, ^ L LtT u I cLa J I jJL 4j_i-iaILa J 5j 0" f n a cL^i>. ^_^_A (-1) Laj I ^ I, I 



6S 






«iiL«»UltLft^»ibU4MJtd«t§jlt I :3 

ijO-Lia-LlJI (j-CJ /J-J-ill (j^ '— ^'■'^^'^ ''J^^^-' i/T'-^'^' 
(_ylll LdJj (_yjk Luk r-LlJVI (JjLjijj '^j-ILj Jj '^"■' (_y3 
(_^l 1 3 ^ JJ ^" ^ t-ajLiilj cjLa^Liilj (JiiLjLlJI 7tJL»j 

1 J >j-lj ' ^ "' ^ J * ^ (J^Ltlu (_yjJI aL>JI S^m djtjLila 
(_y^ (JjLfljo i_a^Lli.l I j ^>lj . ..t tiJJj jjx. lIi Laj U U 

(j^j ((jjj._jjjj|j (jjijl£LI,l»V la^jalj^lj jlSlaVI)) (j^ 
jLse_jJI cliVI)) V ((inference machines rl " ' " "iVl 

Sj-C (JllLaj 1 » 1, 1 Ll^jJjjSj (_y^ ' • ' ^j . (( « Llj.^£j I J 
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,::,Io}1aoJI jioc^ vj^' 

: 4jJLi!I 3ji III J I ritl jUal (_y3 L^jLcjI (ji CjjIj 3_l».^j-(Sj '^'jlj 

computer hardware jj^^u^iSLII jLo^ Lp-^jjS^j - 

automatic control (_yjLojj'i/l /oSijajJI - 

communications .-.VI ,^"VI Lp.^jjSi - 

software CjL^c^jJI - 

knowledge engineering S^jjill Sjj/JlLa - 

software engineering CjL^c^jjJI SjjjJlIa - 

i_gjm (3_iiuJI (JiLftj (_yJj^l 4j^liiJI jLsljjJI (jl (J^ill (^SLx-i 3-oLc. Sjjj-aj 

.software (_yi&JJI ^JJkll Sj.p.'i/I Sii^iill JtUj (>l>. ^^ Hardware 

IJlj* Tc-a^La jj '■-'~ .ij-ill (_5i^ ' • « ' ^_' I ij I nil IJl^ 'f^i "'^ '-"3:^ ISjLijj 
jj_j_l (ji l«_»l3jJI IJlj* I '_; I '^ i_i^jl JL2J i«Lcj^ jt^^Lo (j^ /y-oAllI i_pL!l 
La jjij 5Jl>. (jji^ (JS «Lcj_^.AI LJjLij JjLJ <tjl ja LuLS /j-ajLJil i_pL!l ^^''1 •■^^ 

.(j.u^L>JI (Jj-iiill ^jIJlJ (_y3 j>LlLl3 

j Mill Lol i(_5jLI,l j_iJLi 3_2JLjl11,I jj-a'l^l (_yJUJI J'^'^ii (_y^ JjLiiL^ 

,(_yJlllJI Ji^rtll pjj^j^ _j^ (_yJLAJLll 

j'j.^f^" «k^ L»^^ii£i 2 :3 

i>lIajJI u^>^l ("^^is I -2 :3 

(_yjiJEj i^jjjjl LL».^jjSJli! aI t^<ll jljj-II J->-'\ '4j_j^jjj i~i I iitji (jSLj /sJ 

5j_^_iiJI (j-a "jlj ^' ' "I i_f Jl^ Vj '^ Jj '^'.11 <lj.^.il£'i(l Cjjjajil ^JiJJ f-XC 
i (j\~i I'ti'n] Cj^jJI 3jj lA'.tl ^»j .Ull i^j^^ ejuusljua L^ (j^^^^*- (jy-'^' ^ ,ijU«ll 
(jjIL5=_(j.il _pjl (_^JLLI^^I liiiill joJLc i_jjLc <lji Jl>- (_jJI Sj-JLlI 4j cAi^ J JLaJ 

LtajvL^ ^ t^^ La LdVji^ ijila <tK)) :4j^j-iiJi,l 4j^L«JI (j^ M>^ '-^ ''-' ^^^ 

(_y^ Q^iaJjjl 7-L^ (_yJI tii! Ja J J Mij Jj>3jjj (jl^j . (42 :88) (iSj^ Mill oJl^j 

3jjjji"i1l sGjjjcHj (j^"i Ml ija 3.aL«JI Sj^Jkill djaj^ cjLjV (_,! <nll jJJjJI jojJl2j 

(J-aLsJI L^j I II ->■ ?L(j| (J no Mill ^:5tJ ^jjiaJI pit Ml i_aljjajl iJlije-iiaj I (_^l 
La j-i^S^ t^jA? Sj(j Mill (j-a J Jt^ -D-^^jjj ^ '-^^ Jiia jsIjSjIi (aijj . I 9 1 8 aL^: 
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l_jLaL«Ib (ji Ij^l Ji^ isLiLi^ (JjLjiJJ CjIjjI jj^ 4j^-:ajjiJI I ^1 .^^ I "j I ■ >> ^ 

l_Lo (j-«-3 iiJliLoj I < U Ll>-^jJSj 5_^Li^ ct^ '-'^ tiluJLsJI 3^^-" '-'^-ij 
ajjiJI SjIjjIi (JjuIiI (^ j-ll (_yJJj.IlSjVI ^1 1 .^11 p-jjjtx ((iTm "J3^ i^-i (^» J^'-^ 

TT "i n llj (Jiirin (_yjj.^ T-rinoS (Jj^jlIIj i^ <i" i n a jLu Sjjj^ (_yi JJi^pi,! jLuJi 

«GjJlS Cj^I (ji J_«_i LiJl-a- (jJj^pSLlVI -^ -1 '^11 7-ljl i_gJJI semiconductors 
Ljj>.^^^_IS_j ijL_LjJ j-_lIlS_j ^ ^ ^ J t J L^i ^ J J ' ^ * 4_ai_^ )t_u^j*_j Ai_Lflj1 (_^^ 
J J ; ,^",11 joJl^ j_^ Sj_ull l^"il-»-j microelectronics 3 ^ j a ill cjLuj^pSUVI 
Lij>.jJ5_i£Lj 5j^ j\\ ,^ ^ jojil cdJo ^Li jji (5 jJlj miniatuiization (_^l_ull 

ijJl^ 1—1 1 niW ^" I ' j tl r_n , ^ , ^ ^■" 1 1 4_lJLc.j 3^1j(JI i-3j-«J Vj iCjLa^mi 

IC: integrated circuits 4±olSaI,l 4jJj^pSL!VI (cjIjI jJI) ^IjjJI p>lJc-o u-^ 
f_^ jj"i I II jij-i\jSll\ cjI jL^vj (j-« ^ ■^^"''^ SjLc. ((S^ljj)) J (JjjJaJI TcJl^ (_^jlIIj 

/<u I L^VT (_yJI iIjI Jl>.^I diLla (j-aj ichip (jj'slj mil 7cjlj_Jii Cjljjij liLuljj^ 
,4jL^_LI| Jai. dJl (jii-1 LJ^ l-x-« I— j^Il2j (jl 1 is I'ljf I oK IjjLj ^1^3^ 4SjjaILo 

slLc (J-ic. j^j (jlj I riill Ljljj (_y3 ijJLui S^j^ Cy^^^jj j-i-^-'-^^^-i^ ^' 

(j^j^-fl-J-llJ I I J-<k i<lc^^Ili-l (_gjjl (jjj^^jiUJI jL^jtj jo^lJLiiujV Lajj jt-LAJsJI 
^ "^ J '^ J L^Lj>Nj-j:t_a (_^jju /jjJii-a «u_u_uj Cj La^ U 1 1 LL>.^j_t\j ( u^j (_$ j-li 

(_gj.J>J,l /oJLjlJI (_yJI 3>i=^ O' Oj-^ ■^J^'^^' 'LAJtia J.<ijSi (jl j>»J "^J 
(JjVI jJJ^ u -aSJl (Jj/JiJl^ (jji^^jiSJl ojjUaj (_g jJlj i(jLo^jj (j^^ 0.>*" (^jt->»ll 
,j jlr iIjJljj (_ylll L^j3-i^j ijli-ljjl L^IujLxJLA SJVI oJl^ aL^I (_gJJI 
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(JjjjuaJI jd2}\ \jJt ilii^ jLi>-l ^^* ' 4_ii^ j~'\"( III JL2J i(jVI (_jIL>-j L&j^^li 

ill pj'-^* 'I /C-AJl>. ^^'^ JljI^SJ aL^ fj^ /C^HjJCJ^ -^ J ■^* ' '■" fci^ 5^ ^ ill 1 1 JJ-* 

((Nonvon Q^Vi) 3JT jJJj-ujiSLII 4jjLxjiI SjjJijsJI /o^Lp-i f_J^ \^2\1^ q] 

.(181 :77) 
((U^)) ^^[2 :2 :3 

r-Jj-o-i-II JjiJ ct^' (' '-^ J "^ Ml) (jj-^ ^^ 3 J I iij'ijJl jj^LulII LLa ^ ^ -> I "' 

CPU: central processing Sj^jII 3^L»II So^j - 

.memory 5^1 jdl 5j.».j - 

storage devices iIjLjLlJI (3j}-=tj JjLjj - 

. input/ output peripherals rl_>i-^lj JLi-jVI <JiiL2jaio - 

d) L^-luLU 1 JLiAJuJ ijJ^-U-aSjl «7C_a)) (jIi.4-1 ^_^lj i4jjS^l <ij>JljLll 5Jl>.J (AJ_Sj 

diUjLS^j T-jJaj ^<-A>- (j-o 'LJj'^I ^ j ^ U ' 1 1 j cLul I ii'>JI CjLlLuiJI jj^ L^ijLLo 

J .^^11 (j-o 8 :2 5j_liJI j-lajl) Sj^jJ,! 3^L»II Sjbvj Ji-lj-i 5 ,^,^^~, ^ 
^^jj-^SjI S^l j(_y3 /t^UjjJI ^3^^1 J'-^j"'^"'^^ 't''^"''^ ."''^^ •^"'^ '^ .'^"'„''(o. '"^^ 

,5Uj,,j 5i:>.j_4S Storage devices CjliLjoJI (jj)Jej JSL^j (_yl^ I ^ tA ;■ ^ 1 1 ju^^ 

3j>JL»Ji,l 5jl».j 3j^j_o '.(_yji 3_i I iiL-ui i^jL^ Sji^ (_,lr Q^ 3Jl cj^L^ Jl2J 
dilj Sjl_i.>-jJI 5j.SlJJI 3_j^.ij_oj I L^jJajjji ijjj>o )«_L«j>JI iJ-«-«j (_7^' CPU 

d_La liJlXa V t-*JJj Jiiiliii'tJ iLu^ 3_uIjLi r-ljjs-Vlj JU-jVI i2jIjo-j ^ 



68 






^OJI^ 






^ 




^ 


^ 


ajTliJl 


► 




w 














^ 


p 










e>' 




^ 


^ 


^ 










,^ 

















. I (JMiLmI (j-« «0_J^ 

LiJLiiJ Uj AjujVi JLj^**^' 3 :2 :3 

l_Lo r-QjeJ 4i>-lj^j Ll>-^jJS3 jjj^u-aSJI JQ^ sLajjl jLi-u-o (jl I'l i"i V 
(_y^ Ltii-jL^ jjt (i_jj^jJI TcJjLlII) [jJti (_yiejjljjl J J tA •, 1 1 "a , aj ^ , ^ a 3 A aj ^| 
. JujlII Ll».^jJSIU d_ujijjjJI CjL^^jIlII JljJl:>o 
jJcjl 1948 aLc j-jj-l-i-<^JI jji^-^ JlIo '"■ '^^"'I ct-^' 3 i I II (j^jujVI (_y3 
(jl£ (_j^lj '''-Vj'^' (J'tS^'^'t' '-^l j^J^ '^t^J-' '-^^T-2-i SjLc (j^ IjLjtA oj^Iaj 
building i^,-uli\-uli^\ t^jLII j .^'.«tl (_yl£. Ijia |_^ JJI j^iliJI j-A L^ J .^j^tl 
.5^1 jjlj 4j3^jJi,I 3^L«II Sjo-j *LLi (_y^ aJlJeIxJII block 
»1_LJI Sjl^^ ^jjJlUVI j^Lw^l =U£ ^oi^IL^I •.(1948) j/VI J^l 

.-<VI .^ tl J i I'llj (jLaaVu L^JJJ jJ^ 4-aJe.ii3 lIiLjjiLv jjjl-^'t 4_ujijjjJI 
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^j^pSLlVI (»Uj-aJI (>t^ jjiuu)Jl^l J^ cix^i^ -.(1958) ^lill J^l 

3 ,i .^<t l 5a lUlt 

aiolS:ill iTjIjIjJI j=jlj^|»ljJtI^I S^*^ *U jiaj -,(1964) ciJliJI J^l 
aLIa chip 5Jl.».|j jjj-SLLujj (Sj I ri^ iaj^jfu Cuia. tixxa. lintegrated circmlts 

L^jt-LaJLilj ajj-jill j_»^LL»JI tfJLA JLSjJj joJ i5jj£jji,l djaj^-iiui! Sjj^iJI 'Lj-i-ill 
jjIjJ 3 °rj it (_y^ ■> U , ,.""t iLiajl tiJliJI L&Jljlj (Jj Ja^ L^jjJ^LSjjjiI Ijufc 

I j^N j"" "^ Jj^J>-« (__>ia.flitJl 4jJj|jjSLIVI CjLJjSUI S^Likj SjLj x_aj i3.Sj2jJI 
aJ>Lajb/l (2>C: tUilijVI 4ji^ (^SLoI |_5 jJI jjs'l^l i5j^ Sjjj-oj 5-Uj^<ll 3alUII 
I U J U -^ L^ijtA i_ptll CjujSUI eJJt (j^j Jaj^ ct-^' (4_ujL«Ji,l Cj^ij-ajJ, I jl) 
(_y^ il—uLiJijSj^^.^ ^jJaj 1 1 j « _■ 1-^ ji I L^iLLjtj j<uJ (jjjLaJjl (j-« ^'-•-^ '^-Si^J 
Cj^Jjlj liili '■ll-^"' jlSJ iprinted circuits 5^j ,U1 1 jj|j jj| t-I^I (_yi^ t-JUJI 

-, U -L 1 1^ * jUtlj ^ ..^ ill ^Jjv *-^i^7j^^ ,* ^ '" ^"' ^ ' J p^ ,^"11 ( t_jjLj_ul ^jj^ AjjJb^:>' 

i_xj^^^lj (JjSLiiilli! MjJ^-jj-«j-Ii-j ^I '^11 4.Sjjj jj-oI jt^lj jji Lo i j*^i"^j 

J .^ ' « II ^-.11 ,^ -^ jj^ jjl I II "I liJJ j i_^ ij-^' n'l J I iillj J j ' -^ 1 1 J aLsUIj 
^"i Ml jj-« LL>.^j_iSlLll i>jLjfc 4_«_a jJ_aL»Iu Laj dl Lajj 1 1 U LL>-^j_tSj ^LLJ ^^^jULI 

(_yALuiIu fabrication 4^j jiill 3>^ j' » j"'^"ll i—xjJLjI L^Jl a] Sjj^jJI pl>Ji 

VI clSjLu ^ ij^l IJ^ > M"i^j V .(i^Lc jSLij -.(1982) j-jIjJI J^^I 
(_ylllj (jjSiluJI 3-li3j (_y^ U?-«-^ 6^' L?-^' ^jtP^V >»^l-i-«-II 3iK (_y^ 
ji^j chip SJls-I^I Sj iii'CII (_y^ (bit) 4jJj? Sjlvj (_kll (j-uuiJii. 1984 aLc cAL 
VLSI: Very Lai-ge Ijl^ Sj-i-tiLII a_LoLSL:Ll,l uuljljJI Lg:u..^Luj ^ ^lUi^l 
(JjLjjj SajjLS. \lj^ ^1 1^" ...I J,^^^. i<lf\ j^^l jiSj Scale Integrated Circuit 
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tL^^ i'l III j2^ py^ljjJI (2>SL<»jj joJ 5JjLfc 4-ul I ii->- 4^ Us Cjj^j Lt^'j oJLic (j-« 

(—ilajJI JjLjv (.7^' a^stJii\ (_yji LdJj .3.SjSjJI 3_lL<u(JI (J III ii'^l (_yJI L^jjl^jv 

si JH^VI «i->-J iCjLajItU LL>._jJj-iSJi (_yl£. "CLLa-LA ^jIisjJlA L^-Lo jLiill (_jJuLlII 
-UJjjij Sjjtlll CjuVjJI (_y^ pj-^' A^U^I (j-«-« (__>ilAaJI 4 lii^J Li^-(_yJuLL!l 

«l_j_Lc. I J ^lUi ( 1 992 - 1 982) cjIj i m j-<Si-c «GJl^ -^j i^-- f-jj mi a Sjj-i-a (_y3 

j-iiaj^ software CjLLja_aj_jJI <i_L^ CjIj^ lS'-*-" (((jjt^LiJI (Jjj>JI» p j^ mi a 

J .^ ' « tl V L^_2i>o SIjI «Qi»-aj I j'^l-^ hardware jLjjJI ^jIjjjJ SjI Jj-^I 

"" Jj <ijjfcj_ij 1(Jj1 I nil (J^vj . ^ ^ 1^ ' 1 1 y-l'iTii iiVI (_yl^ ii_xjSjjJlj (J^LbejJI 

Ll>._jJjjS[j (_y3 Lkj-u-axJ (juLJI iJliJuilj JLoI . <Jl!VL2Ji,l i—fljjGj ,^^j,^;\\ ja^j 
4jjl "i i I II La jjij ,^^ I ".U.^VI ^l^jJI t-xJLj/ij 3ijjiJi,l S-i-uJlIA (_,lr Cjla^mi 
.^bJI J '^■-ill (j-a 3 ",4 Sj-iiill (_j^ Jj,^^"1l jj^ Jlj^_<ij 
1_jj_jIIj1 ^t ^j w II L<iS - (i«Lul_a^lt_a^_jj>JI )) «LLajj.j>JI 7c_a^La Cjjj_j LvS rt>^ 
1 fl ( j ' a J5 ( _j ■» I I I J i^^Ju^~\j (_^Sj^I -.(Ji^-lL^ 5j>l-a (jr^ -Jj'^' J i^ i il l (jr^ 
i_al Juk^l jL>-i (_yjLa^l«Ji,l (j-a'ill J-p-»J i-dj" i"i a (jJjIJJl (J'tAJ .jj>-VI tljIL>-2 

(_^>i!Lll x-ibjJI Ijuk (j-uSjuI jiiJ .(_j-mljiiillj i^gjL-aiaVI <i]jS!lI 3jiim\>1I 

d_L».j_a LlJj <ijjjiLijil jtJjLiitA 4j^Ij Sjjj^ (_ji M Aj^U Sjuj x_a (_yjLuJI jl) 

•.(90) ^j^UJI J^l 
. RWC: Real World Computing ,_yL3l^l ^UJI du^^ lt^LiLJI ^j><iil - 
HPCC: *bVl 5jtl^ .-.VI ,^-.ljj-j_,_, ^<.^tx".jjjU-,t^<j^^S?l c-j^ .':.ll - 

.High Performance Computing Communication Program 

(_yjajjl^pjj/VI vijJ::taJI /J_aujjj 4jjL<JI <iL>-^>Jll dJixJJ (jJJJj'^' P_l> '""^^ ~ 

ESPRIT II: European Strategic Program for CjLaj UU Lp-jJjJS^j JI-==-a i_^ 

.Research in Information Technology 

xjjLiiil eJJt i_j r I iTt (JjiaL>JI (JjjsJI CjLlx^jjj djLJj al (JLl>. 2I .iU^ Jju 
d-LfljJa Ujjjjji SJl>.j f_^ Cj Laj U U Ll»-^jjSJlI A' i nil JLslj^l pt^jJ Sj^ilLlI 
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,::,Io}1aoJI jioc^ vj^' 

(j-\_l 3^^L«JI (J rl 1 I ri"t (_y^ I '^ji l_ajL^ (.3-*J ,.-|VI ,^"VI jciijj Cj\ I I llL>Jl 

jj^;tj.<iSJI jLLiJ ii;jjSlfl LJL^jiri 4 :2 :3 

I j ' J-«-«3 (jlll 3.2jjJaJlj larchitecture sGjjLsjLaj building block 3 jmL^'^l 
(jLcujVI (J^Laj d_uijSj ir'lji-'^lj (JL>-j'i(l (JjLjijj i^Jj^Jej JojLjijj i<ij^l j 
4 \ o'T j ( <i Lx-i ^^'^"'l L^L_u u^j-tut L<;S ^jlSLx-i ^ *j* '^11 ^j-« i^_^LjjL) «QJ1 3t_a 

3^IJJIj <U^ji,l <L»JLidl «JL>J -I' -J .^'z- j^'^ > 1-4^ :^j1 
miniaturization j-jJL-alll (j^ •^■±y >=J " 

jj ^ cLftS^J I iLajIaJLd ^iUjLajL^ J •^'^_' l-^:!^ =^H^ 

.(03^V ^1 (J3^ ^) i5jl>Ulj 4y^j^>UI ^1 J:^>LlJlj ajj^jil (j-a - 

j^jj^jJeltl JajLjjj (_yJI magnetic media SjinjULim (3i>=tlll JajLjjj (j-* - 

. optical media S-ujjiaJI 

/<u iaL«JI L&Lula ".Sj-a- (_5-l^ i_p CjL^jvji!! oJLA (jiLSJju (JjLuJ j_yjj L^^ 

.(jjjjJI LkljJLa 

j3j;ij.aSL!l ju^ (ji dJLi Vj .--I .>-.Atl (j-fljj( (.7-^ '^^ 3^L-u (j-« It Jj 1-4^1-ojiJl 
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iS-LolSLllI CjIjIjJI JL»-o (_y3 j^iaj ijja 4_lII ^^^\ Loj ijjUtuJ^Jl^^l pl^^Hi-l 

«Lj j Ti'ii III (_7^i^ iJ^^SLui (<iJ (_5-'J-l' (_5Jj J^m (j-o j3j^L. y iS^ I f<i:»->- (J r-1 1 ii'nj 
. palm- top computer jaJI 3.>-lj (s^:*->- (_y3 Ttjj-ajJ Ij-iA-i aLSII 
(JjLSjJI «1_ljJ SJljJl^ jIj_o JIiIJlj-" I 111 (_j_iil_LlJi,l J _; * ' ^" 1 1 ' • I '-^"j V 
I jiji '-^"t fl^S'iiaj S^JLfllLo i—xjJLjiI (_jJI Liiajl r-LijeJ (Jj ''-'^'^ <ijjj|jIlSj V I 
I 3 "' *• ^ 3~' Li-ik i-ajlililLi ' ' ^ ''JJ ipackaging I j ■^ j I «"j L^jLui-lj I j « j ' • ^"j 
j> jui j-J-u-a3 ■ iH^'j tiili (jk: ij^c ijJ^^I ^jJji^pSLlVI ^IjjJI (_y^ t_xj^jji! 

J \l ,^ ^j i3_ijj)3l il_fl_i JUis iJ-<J-«-!l ^^ f«ijii»"j jl^^IuiVI vJliVjjLA '—'ri^ Cy 

L5_i_S^>o t_gj Mi J II (Ji-jilII (j-« (ji£LoVI jJtij (J-lLShJIj h^js>-^\ ^I^^JI cj^Jj 

51aLiJI sLui jl i3±oLiJI ^lAj'b/l J>L>. ^ dilij i^ljJI ^ ^Lc: CjU-jjJ 

i"ij^ljj| LLa-^jjiVill (j-« Sj-uilLa 3JL>. jji " ' i '^ ' (Ih'^-' '-^ •tri/*'' lX3^' 
cj^j T tt- t JI ciic-L jv JJ-* *lj-*-u i^_^.>-^^_iSsIiJl ^_^^l 5j)j!i ^lLjlII Ll^-^^jSj jj!Ix-ij 

JjjJI (j^ ^Liil JjJL^a-a JJi^ VI l^jlr jJl2j V (_ylll 3_LLiaIalII j! 3_ujL^'b/l 

ijjLiLjJIj Sjijaim cjuVjJI (j^j (_^i-ij p I J ' ^ t ^ijej 4jvLtuJI joijj i3^jL2im 
'/.5(_5_Lc. Jlj}-j "^ jL1j(J1 3j-^ (j-* WjDJ' "^ '"^"^ o' Lj-'l jj'"i"' o' '-'-* o'^'^jj 
jbjj 2Lj5j.il^l cuLujj:;£LlVI i^jlj ^jj^^ajiJ ^^LwiaJVI S^iK ol -(222 -.89) 

4-j-Lill SjJLill liJM^I (.7^ 3jj .>.«tl ■ '-^^J "■ J ' ^" "' "^J i5^jl I li'ia CjV JL»jiJ 
«Lcj_iji_5 p -»- -»JI i~»l J \l .^"al 4 j< Tt (_gJJI j<u-oL>iil JJJ^ IjJaJ cdJij iJo-aa 
3_iaJS[j jjl (__)iaj(jJI jJi^ J^ (_yl»- i3_i I ii'^LuJI SjjGJI JjJL>o (_y3 r-LlJ"^l SjJJ 

3jL^ (_}a5 j'^J-^ j'-i-^ CT^l J '^"' I— Sjj-u <iij^jJI cjLuj^pSJ^U xJjusji ^Liujl 

.(108 -.89) oj2S\ \lJt 
,* J '" ^"' 0"^1 1-9' ' ""*• (j-a ■ l'^ '' ' " ' tjl I ijlr (__)l3j.Aj jj^al )«-^lj (jL£ 4j1^j 
sljjji I L^Lu^l .ijlj-o (j-^-oLj jj-ol (_3^ j^J-'3 "iij^jJI 4_ujjjSJ al jj^LulII 
aLj_2JI (_jJI dJJi Jju 7c_<ilaj LxJjJ i(_yJJ.J>JI * j' '^"11 jl 'Jj» '""ill o-^^J-^^ 
ojJaJijl ^jj^ 3^ ,^ A"ll ^j_a Jlj^_^ 4JjLu_u_u La ^J^J i4S^j_±iijl 2i 'pj o i^"tl ^ ,",, ^ 
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,::,Io}1aoJI jioc^ vj^' 

<_!jL>o (_y3 J^i. jJI 3j-loI u^\j^^ L(J jji^^j .(jjjjLcuJI J '^■-'11 (j^ 4:3:6 

jjjjl_i-ol (_^-L^ 2l t(3j ' " '^ J* -^ * l^-al JlJt" ( til CjI^P^ ^ ^ 1 ^""t tpjl , (TrU ^^ J ? t U 
LLOjjeJ|_5Jj| jjs'i/l jjij il^ ijJUs\j:jJs:'^\ j-jujiil ijic Sj-i-ill 3-uiJI djIjLl^VI 
l_Ljljlj^ (<s_ka_«_a jJxJlj LlL«j*jj i L^LlIla 2 (_j.Sji>JI JjJijJ,! i_^i^ J j ,^-..11 
J '^j jlj ?"ii iiVI f'J^ j>JjjaiJ 7-LLa (_y^-Liaji 'USLuSJlII Lujj-'LiSEjjI^pjjiVI 

(0_i_L.ilJI (_5-l-C LljjJl^ 4_i_<iJuJ VI jj^'iil ojLjk (JiLo djSlj^ LLI (_yjLu (jJ 
3 J ml III-*. Sjbj (_yJI jsjjJj ril»J (^ jJlj technology assesment f_y^^^j£^\ 
5jjiLJi,l j-i^j 5jjiLJi,l Lijul -' j ■-i"j Ljjv^jjSJiJI eJJt lIiL^^jHJ ujU mi" I III 
/j_jLLi S^JlJ Jlj^j_i (jl 1 i J I r (jl .SjjjuIlII d-ii^jiil 4jillliJ,l i_jIjj>JI uJ^ 
(Jj i(_yjjjj<j (J iijjlj"'^ jl (_yjiLjjjij (»l (_yj i_gl t>v ' ^^'^"'^ (j-^ 'ct^'-*^' (JJl^LuJI 
VjJjjjj^aj i(Jjlj i(»i (_yJ 1^1 (j^ : I J ' "■^' ^-uuLJIj 'ijSj^'iil Cj l£j_iiuJ I (j^j 
3_fli£LII ^Jij «_uiJ>JI JljLoj i(_j-Luri-i.-v^j (_yjiuLljjij Jntel J^-ylj Motorola 

^J-uill (»Lliu (__).^aiej LiJ^ JVC (_,-<-u (_7^ Lr^J Lr'J-^ 0^ (jjisLuil dJiufcLJI 
(jr^ ^LjJI ,»Lu2:| i^ Ojjjj (^1 jIj^I liJjjj LlKj .(VHS: BETAMAX) 
.(PAL, SECAM. NTSC) (_^jj3^_lL-JI JL^j^U 2 ^U\ \ 33>\3 
Ll^jJj-LSLiI (_yjjj(JI (_jjjEjjl^pjjiVI Jajiaitlll (_j.3 1 i J -V I J (jLs (_3j I II Lx^a 

jjL^ (_^l 3.^Lv j_y^ lyxJJs I Jj'^l (»1-2J,I (_y3 (_yjLojLLA s^'j J-* <.^L«>W 

l—LJJjJtJ La j-jiSLj cSjA? jIUjlII ^ j_i-^ (.3-^ '—'^^•^'^ ""^^ Cj Laj U 1, 1 ijfja J-J^ 
3_j| jLj d-La-S-i (_5i^ I ' * ' ^j (jjjjijJLo j.^^ pj I iTia jlj-2J LlJuL>o cdJij i LJLv 
LlLsj^-} jI ijJjioiiJLj <djlr A^Sj;t_a ^_j.>.^^-iSj^S i n* a 5^^^ I ' o '^ * jt i«LLLDL>- 
^j_a ^^j_A ■ J ' '^ '" ^ilLa gbjj ( III ijij^ J I ^^-'JUj' '^J^ t2>^ LL>.^^_tSJLll (J.S_b 

.(_yjLiLj ji (_jSLj^I jja.sa.0 (J.C. (j.l3LiII 
«L_Ljl_ajJ_«JLI oL^-LiLiJ J I I 111 il jj_* '^•^Jri-'-" (_7-*^l-i^l j^* <^"tl ^1 I ^1 Ml 2ij 



7fl 



^JLA ^J-Sl J ttv ^ , >> " " L)^ l_LA ^ (r^jij it (_Jj_^lj Jl_j_»_J1 (j-\Jj"i t fl U ^_^J^ 

jjj^ Visionaries SJljjijJI ^jj^I (_yl^ 5jjL2JI 4j^ mijII jj^LtaJI .-.I^IU^tl 
. (Jj-SjjjJ, I jl III III (_y3 .-" j '^ *_' i-^j j'j-2J' <— iLa-i^l Jijj3-*j L^LLia 

:(j^JJ|^.jJI ^-H m'll ^1 (jjSU^(.uJI i3^^J liy* ~ ^ 
J '-^'^ f_^ LlIL>- (j7h<"i ^ ^ja lit diLuji^pSLI'^l Ll>-^jJSj (jl Jj-aJI (jS-X-i 

i_4j|j_iJ| jj-o /tji^j (JLo_^l ijji (Jjjicj (_jjJI Sjdj^l SjUil i>jLii njjSLLuJI 
t_j-j|j i"i I <i_i_2_Lll L^Ijj_Lj tt J ii Tt L*!! J jju jL»jJ iSjLSjJI (j-« '^!-I'-^ ''-^j'^ 

(_y^ Lo iiJli^iji^^l jjLjjioi «Li-Li (_^LajJ Sjjjeja JaLx-il (_y^ L^jujjj jolu «I-Ll«-o 

J J S I'l'l L^5iL>- (j-O (<UJ (_j^lj 'lS>^'^' '^-'J>^'^"^' JUUs[1x1\^ Jj"| I il_t_^l^pJI 

Cj L-L-Lo-tJ I jjiii'it (»J-2j (_^I ^jiLaJcil jjIjjJI jI 3_ujjjSL1VI 3j^I jdl Lj^Li. 

4j>JL»^ 'LAa^ di! Jlj J^aXlJ iCPU 3j3^jJ,I S^UII Sjo-j Ji-b 4^Luj.JI 
,((L^ii» (<uj (_yill S-SjSjJI dill iiiU J>Li- iTjlJjjliSLI^U 4^j^ (_yJI oLa^mi 
4^j^) 5^L«i,l 3^j.jj<cjjlj UKj njjSLIuJI jSl^j J^Li. iL^^iaJ^-^'^Wi^ 
3^LL Sjjj-o (_y^ ^U-iJ' (jrS j-^ (jA" 5t!^_>=»J' iaIiaJI ojlj (iTjLijijliSLIVI 

«lj>-jj pLJjjl «_o 4_uj_^jSjVI djeJ^-iiuJI tl j| jjjijLjj i_aj|jjLA jji Li^ i4jjljj>- 
liLI J (jl 1 1 (j"ifl(j<l_l L^Lj^ "iJl-o J J-^JJ (^ JJI Jl:>iJI (_yJI J-i-^ (jl (_yJI Sjlj^l 

3_cl_Li-3 «U I-. ^1 U ,^l |_^jlII themal: barrier |_^jlj.^l J^LsJL LJj^Jlj 

^^jjLaj aLoI LSjLc (»5jJI ' ^\' ^ . ..Ai J A ij^^j^m j^ dJLujjjjjjjjjJI CjIjjLLiJI 

cjIj_jLLsJI 3JL>- (_y^ ij-^l (jt^ L<i^j iS^Lill 4^j mil i_5 J jj^^u^jjjjjJI 

Jj-^^sJI <L3tI13 iSjIj-jaJJ 3^jlio 5JljJl>- jljja aljLa-~iiiil (_y^ lILujjj/jjjjjJI 
4jjj.^ cLlLu^jj CjI j SJjJl>- jIj^ aI JLJelLjil ,_, ^1 j"jj.' 1 J .'J ' "^^ JJJ yl-^^ 

(_^l (J-2j (_yJLl!Lij i(_yjj.^SL!l jLuJI (jIj^-<j/ (»jI-2j V superconductivity S^La 
id-Sj^jJI <i:aj^.jiJI (Ji- 1 J Cj uj^pSL! V I 3x.jjj/ (j^ ^jjiLJI 5jljj>JI ij-J^ "^j-^ 
lj_la_i id-JLc <iAJS iIjI !ij aj^jua JJ^-j3 (JjLjiJ (_jJI L^Il>-L>- jljJkl oJ-A i-;-»J-«J 

5jlj.^l oLvjj JlIc: VI dJJG 3_SjLiiJI aJjj-o^iUI 4jj^U. t-x-uillSi V L^V 

JlSj i(4jjio "^J-^ 273-) (3iLiJi,l jJuu^l (_jJI t_!^p^ Lt^'j 4jLii! A-u^AskjXi 
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SjjIa "^J-^ 35- Jo^ « Laji)) ^jv f_^ iJ-<J-«3 jlj^ i3^ (_3-^ 'j-i^' »1 oUII Jtjso 

tliVl J JJ ''^"' (_5-^ SJlIaJII d_i:vjJ_j^L>J I J J . ^ « 1 1 jj^ d ^ J U ^ Cjljji- 4J CxjIj 
TcJlLi ^L^HJlj 4jJl>JI 5l^ ijja UjLi Jl2juJIj tl^jJI (_y3 ^Lc. tl! Lo^LlI, I 4j>JL«J, 

, j^_ajjl «L>ijLt_a CjV 1 ^ o ( tit (j;^ t ti 1 1 1 
(j^ I '•.-»■ jiu »1 <iUtl aLu-AI (_yJI (_yjliLll (Jj-ajill (j-o 8 :2 Sj-iiill (_y3 Ujjiil 

cjI J I .iL>J (_, "ij^pl dliill jj^aj^ ^"^"l cdJij ibi-state 3JL>JI ^jjLo cjLLujjj 
Biochip (j-Gj^>jJI I juk tcjIjjSi (j^ L^^l jj L^I^Lla Sj-s-j sLu (<uj ^jJjjIiSLII 
^j-_x-i3 L_ulJ 1 ^:— «J ^_^ ^^ * ■ 'I jS^-o-^ 4«Ljj1j^1 «Lj_uJL^J1 c_x_JL_u1 a1 Jlj>" < tiU 

iJSLa .(((Cilicon (jjSLiKJI)) Jiji! jjjSlLujJIj jj^jj.SLU ^jJI I jui (_,lr (Jilai 

jjjt-^tl jIjuVI 3jj^ iyujj^\ S'Cji'ii 7r"iii"iiiij I molecular electronics 3jjj}^I 

IJl». (__>ia.aJc_Lo JjjLAj 3JjLa 3x.j.jj/ Cjli jLjuVI 3_u^ 3_uj^ jjljj ^^j^IalJ 
Jj-aj (ji (^SU-i ultra-miniaturization ^UU ijLlIo j-iJLi-ajj 4^LLaJI i<t\t j" ,,.V 

. ( I 94 : 131) t_uiSLl,l jrL.i-u-LnJI (_y^ J ir^'ir Qir!^ Uir!^ (jr'l 
^L2J (_P-.4-i «Lj_>- jJ^_j_J 1 Ll>^^j is" 11 »_a diLajltU Lp-^jj Al ^LflUJl ^1 
VI (_yjlj (j-3 i>j-liLij V (_gjm J .^'utl |_gj"i I II a (_yi^ 'j-d-*-* '-i^^'j-'^ ijolr 
(_gjLo^iJI J '^'«ll |_gj"i I II a jjl^ 3^jjl1,I A^l^j ^ ■^ • ..l^tl »_a CjLja^j^l *L2jJI 
(Jj-ajill (j-« 3 ".4 5j.iill (_y3 ^JJuusJul\ jj-a Jij_^^ tUjl Tiii n La J-<kJ i((_yJuk jlII) 
(j^ (_y^LijJI sLaill \jjt <1jJI i_gjjj tjl (jS^ 1-*^ l-i-* o^,^' ij-'j '(»-il-2JI 

.4jjLa>Ulj SjjUI jj^UtJI liUj 

V (_^l Sibo^l cjVUJ,! jbvl Sj^^I Lt>._^_^JS;i]| Jl<u icyJ^Jttl l5j-*1I 

i4_ijJL>JI CjuLSHII j«J^jLa *ljl dJLJo (j^ '-^''j! L7d>*^' (sJLtJI (jLJu (—flJUJeJ 
J_L«j-3 (_,lr 'J l-T* "-r*^ ^-o^ lSI>" ^''^l (»l-<UJkVlj ^^1 .^"-^Vl JjfcV (jj_pij 
LL>._jJjjSi (j^ 4_i^L>JI 4^^L«JI jlj-jl J-A Lj-A ^ ' 1 jj La .sLulj^l ^jjiAJl^I 
(_j_IjjlII LciL«J TT I 111 <ii»-j_a (_y3 LjjiLlKj i4jjjj>JI Ll>-^jJSJlIIj Cj La J U U 
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(_,^jJj_LiII Jjil (j-* interdisciplinary 5 ^ ,^ ,^ ^",11 j^^ lIiIjjISLII (Jii. qm 
cjLoj_L«JiI (j-\_i 3^^L«JI (JjLlIj (_5-1J1 4_<j<IjJlJI cjL2_L>-j cjIj-ajJJ,! Jl^cj 

.(jjj^ J J l-> i a (2>a <ijj|jjj| d-xjjLi^Jlj 

iSJLji 4^1^ V (_y^i->- liiJij lSj_LiflJI JjjJI (_y3 4j.<uIlII (_>l3ljX.lj 3jol I rill 

.SjyjjJI Ljjv^jjSllIl «GSV i_gJJI ^ . ..^"' j_. .^1 1 iaSc\^\ Lp-^jjSllII 
x_a idiLajUU Ll>-^jJSIlI <iljL^I Cjul£LaVI J i'?i-»- q] Liajl 4j pi i nil (j-o 
i(jjjjL2JI sLj^al 5j^ (j-* *>:H^ ''J J '^ ' ' ^^ I .>»j . .. 4jjjj>JI LL>.^jjSii! dJJj 
.(_yjal_Lll aJLlIIj a^>ii"iU /<sJL«JI (j^j Sli^Lill S^^l L^jlo jlj^p^ 

: U^b f^VI J^>o - -^ 

(2>J^-<iJ^ jOjil Lxji 5^1 jJI 4jLjj<J iCPU d-J^jJ,! <ij>JL«Jl,l 5Jl>-J 3^j.jjj 

SjLc j-jj-L-i-a5Ll I S^jjji (jjjLfljj iS^Lc ^ ■-"^ ' ^j-L.L.t^ I 5jJ^ (.3-^ SJVjiil 

' ^J- I ,>."" iSJlJvI^I sLuQJI j^ LkjLsol (jSLxJ (_yJ-II 4-UI I rl'>JI lIiLlLaJiJI JJJLJ 

(84) (__)iajLiJI Jt^jlbj I Lj^jj Cjljjjji Cj^ij (_p CjIj^ 4 (JJljl^ 4^j_cuJI ojtjfc 

5Jlj>-IjJI Sj I ii'sll f_y^ j^lujjyj\j3 (j^jlo 200 (J_oLSj S^LiSj I'A-Uu/'A-ul I ii->- 
= J^^SLJ,!) jj^uua 25 , (_yJI J .^'«ll (OJJO- J ' ' ^ J (jl jJl2J.I (j-a i-f^p. chip 

«Lcj_<jJI aJJt (_jJI 'L>-L>JI jJij-iiA La : LJJt iLujJu u^jJu (_g JJl JIJjjJIj 

(_gJLll I ^ .". II I ji«jj| Sj-ifcUa (»J^I ^jl '^^ 4J "Is-ljJ (_ylll SjjjijjjJI 5lj'i/l 

i4j^LlIi>-Vlj <ijLLi!lj 4_L>-^^^Lillj SjjUll Jjil^IaJI 1«_LAJ>J AXjuus] 4 I II Jju 

(^1 jLiill (_,lr «GjJi^j i4i,ljLj tjl 1 111*^1 (_7^J SjLjjj i(_yC.Lil».VI Ajii'ill «_oj 
iL^ljIo-lj L^jLllojUJ (_j^ji i_jjJLji'i( <tcl jQjIj ijjkl^IaJI (<i4^ (jS JT'ljIj'"! 
jJ-aLtJl i^xS J.2jlaj\ i^\ jJ^^I j2>^Lx-ij ' ^ ^ *" 1 1 5jcv ^ gl A"" i>l^j_uj Iju^ ^JS jt_a 
(JjLjj^JI 4^>=tc: (jl Jljij3_uj,UJI oWI (_y^ j_iSLfllII (_yJI Lc:J i^gJJI (_, I im\>1I 
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(_yJI 5jl.2_«Ji,I (J^LiiuJ,! r-LL>o i_aj^)_«_a j.* LiSj i4J ;_^ ' .^"ll ^^^^ 4jj_ilii"ll 

'' _;■-'''" I S-J-ILc 5-ul I ri-»- ^^LLs ^1 L&jjJLi r-^^^^ Ct-^'j ' ^<il"*>^ ^ii^ JV^'j-:' 
djj/ljjj jl iSjlj I III! <l^^l^ AjJaj-aj ji SjjLLaJI <ija_L>-Li (_5-5ib LaJLl^ s'^^Jl 

ii_5j^l JL^I L^j^j s^ ^LiiflJI 3j^>o iiJl£Jo.V SjjIj,^! v^jIjjjQJI 

(^LjJ <lja_Lj_i 'Li^j-^£J\ «4ILtuJi,)) (Jjj I iiSLa L^jJI i—aL^isi q\ Jju 4jjIj,j>JIj 

Sj^jJII tcJojjj iiJl£[l>.l SjlJu (j^ S jdjlll 4-ul"iiiilj^^'CII (JjLflj ion ization-sl^^JI 

f_^ IjLj-aJI SjjiUa 4jj/IjjJ j3^\.toJ 1 S^jjjJ «L>.L>- (_y3 I '^_'i (IV-'J ''L*-* 
r-iLs-iJI 4^LSIj ijy_LL>JI (_yi CjJ^I ^jlSj jL^tA ?-p-*J 'Ji>^^' (JjaL»ja j-ujiljja 

^^L.Lo5Li I 3^j.jj< (_jJI dj>-L>JI (J in I iia (_y^ (j^a_t3 ij^^SLiil (_jJI j^m (j-oj 
iJaL2IlJV ji nSj Mijtl TcJil (_P"I J 5jl2jlJi,I 'Li^Ljf/uS^j.^Jl CjLlLulII jl^ii j_uji 

^ J * '^ * i""^' -n '-^ * jj^L>- JJ-* ^ ^j^-'-^ 

•iSj <~";^^ ?^' "^ f'-i^ '-*:' '— ^JJ^ '-* '-^1 '^!-''■*-'-* ?7-^'-*-' t3^J (J-«-»^ i-^ljLa (_yjJI 
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.SjjL^I sG^jjaj (_ya^l^l /oJL«JI 3_LoL(jJ (J ri's »" I ^^Lj.<i5LU i_JJLij 
(2^ La! id-JI LliCJ lt-'J' x^IjjJIj jjj^u-aSJI 3x.j.jji (_y3 aJLSjJI (2>c. I jui 
J J * '^"11 '.(j-A-LoLju LS-jJj UaLjjjl Jajjj-ii (Jjkjdil aJl2jJI Ijui (Ji>o i-JijS 
5jLjJL>- 3_jjL«_»_a CjL> tt "i inlj i<iijL<jJI ij^Lall i_^ oLuiiSu (_g JJI (_yjiLLm 
(_yjLLll (j) JlJjJI (_j^ a I'li'il i'n II La jjij ((Q5^ 3J|» J cdJj (j^ ' ^h-^" j"jj . -iS II 

i-<l ^j ,u"ll ^j^ ^J''J' JJ3 o-'l 'l^i-^JI 4x.j.xJI aJJt Jl^-4-1 °.^jjtll (_£^JiXI 

• Sj-iiiXl 4-uLajjUU ^ l^'tl ^JLA (Jli-a ^Jj^ mMJ «L:e_«jjj p^ o '^^ 
rJ T 3 *^ JljIo pLsjJI (sJiJ (_yi 4_<^Li. i5-j^ "v I II < tl CjL2_LjJajJI (JllaJ 
5_Lvl III tl u:jVLj>J,I J^^I t^jJkl 5Jl_ij_i lJijI JLill «1_ljvjjj i(_^jjL-aJI 
iCjLS_j_LLaIlJl jj-« *^J^3-tJ| i>J^ LcoL>- LaLu-Al (J-ul^j_i_ul ^_^JLiJj t^^-u-<;S^^ I iiU 
4jSLjj_o'i/l Sj^'C I mil Lls-^jJ^LIII CjIjLsoI f_j\r J j .^^11 SjjJl^ 3j-^ '-^J 
.(j^-il I III! (Jj-ajill (_y3 ^J-Sj ciujistilj iJL>J,l I jijfc (_y3 

j_ifcj iJ-lSLJuILII (—iLl^ (j-^ (O^LllI (j-iioill Liia (_gi i3 K miU j-^i ^ ^ j . ^ •, It 

'ClCj.lm Sjujj jj^^u-^SJI jjj^ x_a i<1jJLc ^^Cj-lm (_jJI r'Ll:>oj Sjii«^ 4ji.<j^ 

(J_i_L>oj (_yjLajj3l (O-^jiJI {<siij (_5-3j d-UjjiJI 4Jii!l ("ulij pT_aljj (_3-3j TcjjLm 

. «LjJ)JtJ 1 /)-£> a_u£i_J 1 ^ a_4-iia_a 
sLjJI joJaj J jj U " t (_^jm (jjiLjiSl ^^^ujjSjjjjjJI TT j"ij I II lilli i_jjLtJ 

^^_^)) «LJI r'ii^-^-i 5j J ( III i L^Lj_u Ljj_jIuI L^S i^^_u_<iSJl 4jjL4Jt_a '"'11^ 

iprocessing 3.j>JL«J,l 3_j_)-^j_aj Sj^l jdl 3_j_)-^j^ (_yi^ L^L^I (_ylll (((jLo^oJ 
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,::,lo}ls£j| jioc^ vj^' 



Lai i4jj.^^l Sj^l jdl J^Li- (j-o J-4J tjl JlJ V L4I0 S^jJelLijiJi, I J L^jJJ 5l JJUI 

' J ■^ '" ' (»j-Sj 4^>Ji toll 5Jl>-Ij 5Jl>.j iJJLlA (jl L^ I , ^ ^j'a «L>JLiil OS^j^ 

Cj 1 J 1 < "1 1 1 oJlj* (j_o (_gl ' • I '-^ "' (jlj n^j^al jjj 5Jl>-Ij jj_oIj^I <JliL<iji«3 

i_l^]jj,3Li L^lja J i^'ir- JS (JjLjj j<uJ iCjuLlJI ja^Ll^ (j-* 'L^L^ )«_o jj^ljllll 

-/j_alj_jj| JJ_«J (jLSLol (j^ '1-'^ > I fit La (_pj '^ • "■^' Lli^jJI (_y3 ^jl T" (jj* 

pljjJI (j^ p^j jji LuT (_gjljlILj jj^^ujiSLII Lkj-iij (_ylll multi programming 

j:_alj_jj| 3.x.j_«.ja^ (jl dil J j_ujiijj , 3.:U.^^ ^Ij apparant concurrency 
jjjGj ' 1 j • "■^' ^^u.o5L!l S^li (jJjLiij ^ • "■-" cj^^I (^y^ Lijjjijj < < j I u 1 1 
j2j^ I U , ,.a I j'. ^ JSLI ^U«" j-^VI ^]j La^LJjj Sjj^jJil djsjmi Sjl>.j L^ji^ 

SjjjJI ojui J o"i I rrlj ">>i^ Oj-^ ??-*H>^' '"'^ S-aJiiJ 4J^L>- fj-flJJ iCj^jJI 
3_jj^jJll <ij>JL«Ji,l 5j.»-j (jLij j^jI jJ-jjJ 5j-olj-iII ^<-J-<J->- ' J ■^ '"' (clu tjl (_yJI 

(J_Lc)) tJJ-S 3J| 4jjL<u(-o lIiJl^ LijLSjuj 4-uLa^UU <"il ^j .U" sLSjjI «_a 
J J iS (_5-3j .!-<! ^j,u"tl j>Jl^ 3 ij I u 1 1 cjLcj_caJI (_3J-i><-i o_3-^ 3-5^ "'^'-^j 

1,1 U"" ^_^l i~»l ^j .U"ll ^ya JjJjtJI ' 'II ' j" I'^lj-a-" I ria cLlLo^ I j • "■^' jjjt^'tl 
Jjj I II (_ji^-(j5L«j 5L3 '^ • "■-" ijj^^l (_j^ CjuLlJI Qji (Jjui {oS )«_o i-L!I j"ii"iVI 
tPJl'iMi-^Jl xjLUJI Culi |_5jj^l (^IjjVI 4xU^ 5KL=e^ 0^1 JJ'^'-JLill 

jl n_fj_>-3l jJj «LLiij (JIn i"ial (Jjj^Lflj (JjLuj <ii>-^iiA «l>J1jla iSy^ ij-* 

«Lj_cL_(_La_x-i3 Ji 1 «LjjjJ1 f' '-^ * ^1 ijt_xlD^_a Julj i * (^^_a j) td t n *iJJ 4_4j-o 

j_ujuJ 5-ul iii-tJI iIjLlUjlII (j^ jjJljlII i^jljj (_yJI rLll:>^ computerized vision 
4j<j iV-> ^jj ' ^ ' (_yjjJil ^LtJI llIIj^I ^jSLsj cliijjt-i L^lLijL2^j (Jls I'lalj JaLxj^l 

3^LSI LiJ (3^-4-1 V 4Jl 4iLi-3^L>- idJiill (JLa^ jjij I LJ 4 J I nil u SjjiL^ 4jo iti 

Jjui (_yjfc (_j^l Sj?<U d_ujfcJLll "ijixJiil SlSLitA 0_3-^ ^^j ,^'.11 jo.^^ ^1 AUiu 
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(j-jlj-2JI j^LUaj (_jJI r'LL>o (S-^jJJI sLlUjlS 1(_jSLuISLjJ,I (^^v^il!! (j^ OJ^ "-* 

i«_o (j^'j-2-!' oAji LdjLiijj <ijJVjJlj 4jjjtillj 4-Lo--y.».l I j ^ j'^j '^llj 4_u5J-iiJI 

jl Sj_S_»Jil 3_JjUI j ^Ij I^ I t A J I rrilu «ljJJI <iijj^i 4_1J^L>- (_gjljlill (jl 

5jlrla jii^! 5bt ^^^ujiSJI oj^ (jT^J i3ii"ljGJl,l (j^jjII liJIjj^l oLLu: 
JLiV jL^ljJI (_yJI <-Jj^ I Sjjj-aj S^jjiil 4j>JL»J, 3 Ij r iijj I JLajtjJI (_,lr SjJojjjii! 
jlj^_La_a *=L_J-J| ^ 1 1 n ^ La j-A 1 JLAj tftQ^ «Ul)) j-t_ul jj-* 4lijjL<iJt_« ^ ^ ' •^"" ^jt 

jf L^ia jjijtA jJlc (_y^ i-dj" i':"! sharable memory 5Jl».Ij 4^j" .'lia S^li f_^ 
4 "v J i"i 1 1 oJlj* (_yi j_L.<-i-a I.I iiLv (_p Jj-fl-y (ju ol JLo j^l (_5JI j-o'^l J '^_i 
juus[l£L (J^i:>- (j-a 4S J ."ill ojLjfc ja-aU^ jJ^Lfllu i4j <ia^L>JI <ij^l jiJ ^JJljUil 

^Jlj 1 11 1 11 TcJLl 4_uJ ^^:!e-J lO~*"' '^J ^^u-<4^ 1 «UjLi_«_a i l^p-^ 1 Jl£LjfcJ 

ijijVjLje^ LJU.iiJLijiji4lajl^pII 5jji^<tl Lj>LkJI ^ 3JjLi 3£wuii (j-« SJjSJil 
MPP: Massively parallel i^jljlll S-ojii^ 3_uLu^ oLsJU^ jjj'-^"' i^l u ^ ' ""' 
(^SLIj i(90) Sj-JLi-^l cjI jiiiLsJI (j^ i_aWI cjLIo ,j^ LajLo (<uj processor 
cjKjLiiujJI 3-jl-c.j t_gj Mijtl TT oH 3Jj£Ji,l 3 ^ . , ^ . 1 1 Lj^LiJI (j^j^Li (j-o I j^a (2):ji 

Cj-oI J Laj I L^J-LJtJ Jj.^:«-o (_7^ -O-^' Ct^ ■ ■ « ' ^j (_7J-IIj I j '_; ' Jaj^ lt-"^' 
(_y3 ^^^£il\ (Jjt>- (_y^ Aj 1 , ^ ^ 'Lp j 3J| )> ii<^ j_y^ (J-«'^l O'-^ ijlj-r" I II a 5l£L>iJLI 
sLfljLflJI <i_cj I II II (_5-<k SjL^I CjLaj.2_aj i«ilS jJI (_iijej (2>^ Lxis^^ SjL^I 

(JjL^I (oSLJI «IjIo.V SJjL^I ^jjjJcjJI 3 < I iij I j"-^ll « "J oLojiaJ,! sLcjCLijiV 

.ijiilJLijJI jj^ 

SjLjj )«— oj i4_uj/LiS 4_ul< jl iIjjjiLjS iJ1!|Jl»-j (j-* ukjLLi jolu SjJjiILa VK i"ii 
jLa- i J I II jLUJI j_u3Li^ x_a L^^LoJiJl Sjuiiij CjLjjc^jjJI 4_l«Jj (_g JJI JJjJl 
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jj-^Ii 4jla JjiljEj Lx^ software application j_._.U".ll i_JLLiA ^ssli -/-jq ,^",11 

p ^ 1 ' ^" ' ' ^t >JV t /-_Ut-4-l ' p ^ .^"11 ^jlS Mil ^^_£ JlJJl^ f'3-'-^ Lr^' iS-^OJl ' " '-^ 3"^^^ 

CjI J I iiLa- J jj '-^ "' .' i-J-Ii-^»- f'j-Sj ^_5i^-*^j-i>^ ' ,* ^ '" ■"' ^'J^'j CRAY 1^1^^ 
4^jJl liJjji^ tpil DEC Alpha ^jj^^S^I CjLu^UJI j»I jiel^Li l5jI>1JI S-oj^^ 
cjLsJLjlII aIjlJt" MiLi SjjjiMi cjVjLiejiJ (»_>2j (j^ i-dLukj iDigital JLIjcjj 
Ij ^ lui ^_ylll liJJj (j^ ji Intel J" ijl 3^j_<Ii L<kj_j_jlallj (»3-2j i_^\ 4jj^^£LJII 
^IjjJI <ilo (_yij3 i_g JJI jjltuj^JljjJLi i^! I j_;_' ■'^■" transputer ^j J J . n'tl^ l^jlr 

. (90) ^a^j^lSLlVI 
(_^j^>:;SLII t_(jj/U. SjsLsI (103 -.45) (_,_l^UI (_y^ t_ulSL!l Ijla cv^jL^ J-^ 

5jLc -' 1 '^" CjI j I llL>Jl (jl (JjjLjjiI (_5-Lc (((jJ-3 3J|» jLl^l (_5-3 (J-<»-«J (_^J^ 

i«LciDL>ijl (^pal^^-C^O-J CjLu_uL>- -n '--^ * jj^'-^ ^_^1 (^jjj ( ti L4-IJ jL<iJLi,l jjlS_tIj) 
ij\-<i-^.ja (j\ljiijS «LujjtJl CjL^j-LLalUl «Li^^j «Lj^JtiJl «LLx-o^_uii:>J 1 jj-p LlAj 

(jA_<t« Llil J I iilj>>JI jLLc 4jjLjj(-o -' j -1 ' ^~ ^ 3^j^UI SjjiJI Lbi I ii"rSl (jl 

■ ''J 'J .'J ' "^^J -" '-^ ' I ^ <:LuiJlJl^ LaL<u-i&l liU!^ ' • I l-^'j . ^ , ^ , ^ ^-'i 1 I i_ujj3j 

L-Laj-jr J I II JLj>J.I I J-<k (_y^ J^Jiil LLIUj*! qI iS-O-^Jjjiiirillj Sjs-^J^^I 

^Ij-jjJu SJm'iiiiVI JuXl i-juuus] lJlSj^ (^y^ I '>U-»-"ii iij 1 1-yjJ <Ll«JI<JI (__>IoIj^I 

. U^ ^1^ l-^-^ pjl '^"tl ^1 j /| I :^Ll21! i_.uL>-'^I 

S-jjIjjJLl j«Ja-LlJ L^jjLlS <— ij 1 1 iiij /j_olj_jJI -' _; 1 ' ^"' (jLa dJJi i—uLaj 
Sj^^jJll <iaiil 5 jiiii!lj L^ji^ LJj3Jij(_ylII liiJjjj^ ^i>*>^ La^ini-I (jLAtlJe_uji 

4_5j-j»_a (J-* 'J^^ * O"-*-^' ^'-:!-*-*>rH' w JJ '^ (1)-* * ' ' l-^"'"' ' "J -^ ^^\1" I, I 

(_j_u3Ull i_^ '^-'1 L'-'^i-'^ I La (jjAj w^^^rh'-'*^ ^ ^i)*-*-*^ <1j1>-IjJI (Jjj^LflllJI 
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. JQjlII AUaj (_)jL>-J i«_o jjiLJ,! (J^LJuJI 4.«.^ /j_oljjJI CjLiJj Jj< .""itl 

4 J 1 ->■ (<s-Sj i_gl i((4_Jlj_Lc)) ji 4_«_u3j_o S^jjLAJ (OJJ 1-4-1 3-Jj.^im CjuLtoJI (j-« 
Sjjiij JLi^ i4_i^ I " . -»- J 1 1 (_gjL>JI CjuLlJI J .^'^ ^''J^ ^ -1 . >."" (_jIlII 5^1 jJI 
j-i-oLulI indexes S^jij.^ (<ulj^ J <ir (<uj L^-jjjjj 5.jLc.I jI SjjjlsJI CjLjLlJI 

Ci"J i " (-3-^ "^j' ALlb-LlI I *• I Tr I (jl.-«_a ' ^ 1-^ J " CjuLu pLvjjj-ol U-ijI (jLs 
Loj 4J 3_i.c1_4-1jvVI CjLLl^LIII (O^j jI 4 I iiV j-IaUil (jljJjiJI ,j^ JJ^'-'^' 
SJ^-iaJI i_!jJjjiLj S^ljdl (j-« CjuLlJI pL>-^pjjiV r-jj-ftjJI IjLA i—Sjjj .4jLi 

j-jii^ (_yl^ I JijS Jix-i >Aj one-level direct addressing (_jjlluill 5j.Jj.3 ajjioLil 

(_yJbJuj iS^I jJI (J-«-«J ct^j' S^'-^' (-3^1 JT'-'^'^ Lt^' 4.ojL2jJi,l ■"'! ^_^ .U"tl jj^ 

V Jlj^_JI ^Jj-il-i-'-^ S^lj (jLs i-dJi (_yi^ Sj^ic il^'ijKj^l j-S^i JI'C Ml! f_J\ 
j-pu (_yj-!l 3 J iiiL-u'^l <jiiIjJl.2JI ^S^^■^l iS^ l^-^-^J ((association)) (_^Ijl1II 

j2)SLx-) (j■^-t-« ^jj-4_Lia.a jj^ (Jlt ^ tt- J l ^jl Li-A ^_^1 JljjU 1 ' ^ ^ ( J tcLjj I II ill 5^^1 jJl 
Qj <i I >i llj 4^^ic. CjI j ijj^l (j-^-oLia-a (2>c (.fj:;a-JI (_yJI J i nl i imj ( n I'l'ij (jl 
^;,al ;-, ttj tul Ml"!! djLsMc: x_Gj JMi- ^ ililij i(±x:aLjl Ji-J^ (_yL-3Vl 

.OJJ^J (jj fl I <^ III 

» 1 i J 1 3 J I iiLm'^l (Jl!l_aj_LJl£LJi,l Jl>.| (( (_yC. I jdJ I )) (_y3 3 lii ii^LaJI ,_f Ij jLil 
^Li-jL-o 4-1.3 i5j-J-3 (_g^ii!l (j-aijJI /nlr Lol i Lg-al JLJ-" i nlj L&JijJjjj 3.3jjlJi,I 

(JLjvIj . L&JljJjj ji cjIjLjj(JI -' j'^l 4 J I iiitu tljjji n_gjjiill tijal (O-^AJ 1 1 j " 

(j-o 3 1,^"^ 3 1 I 111 I II (_jJI (jjjl I nil pl^JI J-J-<t»- JJ(j Mill (j-u-iill (oJLc (-S^isLj 

t_jLu^l ij] lili Vj I (148) 3_lLjJ;iJ1 j^j 3_lLijJl!1 reflexes JL«.a'!^l .jjjij 
l-^j£ jjLjclij (_j^i>- Luj/LjiI Lajijfc jL»j 4lijjl Mi'itlj (_j.c1jiIlI1 3Jjji n 3JV1 S^pl J 
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5 jK J it (_^l LlsejjJlj (Jj^tj-uij SjjUI LfcLj^Li- J^l^^j 3_ujjIjJIj Sj^s'^I 

<iL>-ljiIlJi,l Lliljl I nil (j-« ^iSLt 4 "C J i"i Laj_i^Li^ (j^J "-1^^ lIiLt)" . nU SjJjdLo 

c-LvjjL-^VI oLjJT I jO ■■■" ^^\ liilLJ;,! (_yjfc oljLuil ojlaj iSiajl^lj 
S-i-cljiim 3 1 ml mil 5^1 JJI Lj^Li- (j-a t'^^"l" in ference machines-(_^,_lLiil,l 

jj^islJ ^jlbtlll (_yj-ill jj^Li^ JLa-l (_yC.I JilII 5^1 j Jil<JJ :^_yJjJiII (_^JJdl 
-^ '-^ ' 1 1 ^JLA ^jl i L^1>.1 J ^^yS Jul j^^_L4Jtjl tilxj^e-Jlj ^^j ,^ '11 ^J_jIjtIiJ Sj^IalLa /ciiaJ 
CjVLsJII ^_y3 <ijjjiLji3l lijjjtjJl (j-a (JjLik jaS ^^1 r'Ll:>oj pl_>3 (j-a Ljiijj jjJ 
Ji-b (_yH J I, ill tiLojUliJlj JculjIlJl SjjiUi 3.<j1jjJ t_jLLaiJl /ak:j ^i>»^' 

«L^jLi. x_a 4_i-3Lij jjilikA Ij^j i cohesion cohesiveness dll (^jjlII ^^'H 
IjSLaj i(_y^L<il».Vl «Cil>Jj "^Jjl^ ^LLalicj tiibj (jilj SLa^Lcj lintertextuality 

(jJjL«Ji,l (Ojiai- (_y^ 1 j • "■-" (_yjjjiJl (2>i3jJl (_y3 <ijjLo^i«Ji,l 4_l«_l1J1 'j j-^ '^'^^^ 
<iiLJjLj>Jl CjLjjJiill Cj^jaj (j-* ^ vl ■^" . "M I (j^jLxjiJ (j-a U^ "AjLAjiLlj <iJ-<kljJl 

5j_l^LS CJUJJ^JIJ tljJ-^i^JV ji I 1 '^'*-(jJj"" ' "J (j-aj l3ijJLl,l A-IJV^JJ I iljl ilj 

3JljJlj>J1 5_LjLaj Ull (JjLji^I (jl i(_yjjjjlj (_y^jj(J,l Lol^pJ jJajJl ajuuL^j 

L^Ii-l jij (_yj(-iiij (_^1 cjL^^LiJI 3jLc. ' ^ •'^■'^ (_,lr 3^L2Jlj ,^-^j .^:tl Jjl^tl! 

LLjIj^ SjJiill i±jjJL>o (_y3 /<i4A jjj L^ 03^ O' ll>^^ ' '-^j'-'^ IjjU ij3j 

.(j-oliLll (Jj-iiAJl (j^ 4; 5 ".8 ij^Lall fj^ '^^ tijjjjtilj 

jjj^jjej lIiI JjLA OJ-^ SjSl jdl jj^U^j CPU Sjj^jJil <ij>JL«Jil ijs>-^ dj^LiJl 

'J j -^ 1 1 f*^jj ' 3 U : i -1 1 1 ,_y^l^'^lj 5Joj_iJiVI 1 jj""! Cx^jij-" I 111 (_jjJl vIjLjLlJI 

^ J '^ "^ '"■'' Cj\ 1 I llL>Jl t JLL^-A X_A A^^ijUJ dll JjlXI aJJb JJ^* . ^" t £Lu-uJl1^1 

<i_i.cj_Lll 4_L2_L!1 Cj_iI£j 1 1 jj lilt Sjjjca^ i"im vJliuLiJl ij^jJx2 4juj< (jl VI 
CD: Compact 3.ja^jJ,l ,__ys\j^^\i optical media 5 jlj ,>.tl , U".! ,,.jll j^^Iij 



8^ 



(jjj-icj (_y^ SJjl^II 3j(jjJI uijli (S-ujj^l uij^Lc-y-LurJI (_^ LjJL^ SjjiiUcil) Disk 

l^"i«ij"iri II I 2 ojJaSj Loljj>- I 5 'IJJJ i_J J-«I<J V I Jl>-Ij LujjIo L»-3^ (jl iCjuLlJI 
i(<Uj-SUI oL>-^' C^^?^ M^ 1000 -1 S±oKJI SjUI 'Uk: Jscuij (jl (jSUj 

(jij I jlSjlII Ijui SjL^Jb ijiilj^ 10 A » I III! ojui I ^^ I .>."" (jl (jj|j_uSj| ji^jjjj 

. JLlLcuJI dl Lajj U U ' lA A^ ' 1^ ' "J ^j& ^^ tj , ^^ 1 1 LU-j-iSllJI -^ ^' ' ^ * 
i«_o i-j-'-i^ (_5-Ij Ly-^ iJl! LojJjlJ, I Ljjv^jjSj (JlijLji (_ajS cdJi (jja ■- ■ ^~j 
(_,i^ cGjJloJ ^IjJll ^jLo^Ll^ 'I'-'j ' "J ' aJ-iu '' i'"" /uLlIIj L^ /;^^<-^t f'-^-'^?^' 
clisLj. 7-1 mill i^jLjI CjjjjcX. LoJlJjlS I L^ ^^N J" ' "^ L^'-'^J iIjLa^iaJil r-l^l 
pjjfl I nil (J J -a- I n't aLoI ^IjLjv L^ljjlj 3 ^ I . U 1 1 I - . ^ a J LoJLi^j ir-jjjj^jv 3JI 
clijjji^ La (jLcj.jji (_ylllj I'^j I inULLm JajLiji^l CjjIS pT'ii" iiiUj Jutl Mil, Ij 

(_yj5_UaJl aa_Ljj/jJl (jLSLa i(_yjLoyL«J,l jLajLiVI Sj^kUi cl^^Ij^ ^j^ L&jjJlj 

j^T (_>iaj_l «Ll3 (JjJJ i(IOO) 5JlJJ.j>JI |_^Jj_JI 3-3 j^J (J^<jII "t^J-ij i^JJI 

.j3j^l SjLiajv jLtuJcJU Ijjjj 
i(_pVjJl f«-kut_a J J I'l't LiS i4-Uj.l2^1 lL^Lui^JJ (jj'vji II :^^^jJiJI (^^^JtXI 
p-L>.^pjj/lj Cj 1 j"iN 1 1 joiajj <la^^pJlj jajLijJlS 5jJlJ(ILo CjVLjco (_y3 (Jjl-<k i^J-i 
jj ,^ llj cCbuJl (JK I'l^l (jj^jtll 4_lL4J(JI (JjLji^I j^^j-lm i-ij;t>- iCjLo^IjlI,! 
i^^j^-o-i i«Ljl_i_U ^j-lLcio ^tJ^^ ijr^ C7-^Ti-*""-3^ J ^ ^ J . ^ ' 1 1 J Cj1^_co^1j 4S^jj::eim 
-.tiiljJ SJiat^j-4j£.ji]| 5IS;II el^i 4-lLl1"llu.U jlii^l 3.<.uljJ dili Llik: 
I . 1 1" III tit-L^ S(_yjjj<JI (jls^^Li (_5j_uiiUj>JI A>Lc.VI |_^ till j jiil La - 
IjjLj Ijjj multi-media >U ".I , ,.j II ajjUtHilj 4jjjj^I 3_uLa^i«Ji,l Lp-^jjSj 
.interactive video (_yjjLal!l jjjljjUI ^\ SjLiVLi LLa ^,A",<".j idilj ^^^ 

^ ^ I ^" t (^j_^l jjL<CL>- 2il aL*! 4_ujjlj1 j I iiillj I ^"»- i^tl jjj I Uotjn La - 
itjjjjj dJSLx-a jl^lal SJlC (j-a 5Jl>-1j 3 ^ I , U 1 1 -> . . ^" (jl jLtJ Cjlc^oLail jjj 

SoLa^ai 

-"A-uLajItU Lt>.^jjSil!l aIjljcILuI (_yi 1 j ''J''"- ' (jSLflj (_7^l jljIj^I!! La - 

4_«_jjjj i_ijJLjil iJ1ijJlj>oj M-a-jJa SjLclj (_yjjj(Jl CjIjUII ■''^■-'^ (_y^ d-UjjiaJI 

S<ij.iLa (JjL>oj 

x_^lj_LI 4-1.^ Sjj_u3 (J-2-lI S^iJiJiim JajLji^l Ll>-^jjSj 1 J"'^"'" (_j^l SijL^I 
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(jl LLA IjUJ.^ 4_jJI jJaJjl CljLII (jl Jjl La (3^J i3^Lc. 3 .^ ' ^ ' I JlA 
t^_j-jLaj 1 * 1,1 ^j-jj-j^tHl 1 4jlj_u 4 Is t"ia Llxi>- Jk^ L)3^ "-^J «Luj_LiiJl J;a_jL_u^l 

.tilxje-jJI (J_i (2>j3-==^I (_3-* 'iK I'lll Jlju joJ ijj»-j^ J's i"i t jl i^jLii! J J* '^11 
(_^l jjUII J ,^a!^ll .'-.^l.ll |_^a^ AjjLa^Ldl ((4^>U,I)) JiTjIjjI i^jjjjlII 

i^jLill jjuj I jijLc (jjj sLifcLjILiI I r i~i i"m Lxj L^jJLLj j< ."it (jl (jjj (_jjJl1,I <Jiili 

(_g^jiill |_3-<iJI (JjLijJ i^JJI )(_<-uLlII J '-^■^11 j^ uLiiiill i>JL^ (Jj-a.ia LlujLiaj 

, CjLajU U ^ J '^ '^' 
(j-o (J-jL^I jo-SDI I j l_LjljJi ij-2_b <— ijS jji LLA ^ "■■-" 7-jJaj j^l ijlj-"" 

(J^Lall ^^JS>~^\ JjLj^I (_yi^ Sj^ic automatic text reading ^^j.^'.lt 3_JVI 
(_, I r TiLjLlJjl jL^Jilj 7c_LjLiI,l 3j>-^ (j^ CjLJLlJI JL>.-2l-Jl3:J ^J'tj^ 

ij\j (J^Lfllll 3jlor (_,lr jljI I ritl I— ijl 1 11^ I jji 3^ I ,Utt 3J|j 3_ujJi,l 5-Jul I'll!! 

^K ,".\l t ^'^j ,>.tl ■> , ,.11 ^\\, ^\tt Ij^-^i J jUj ,^j ,':. .11 L^ JlJ-" I ri aj 5J VI 

LJU. (jSUj (_ylll OCR: optical character Reader ^-^j .^".11 dJJji^j scanners 

(jlaiJI f_j\r cdJ jiSj ' ^ -1 j "■> J jj U : 1 1 j^^lSLII J-JJ-4J (_,lr SjjLS 3JVI 7tjj-aj (ji 
S-iIa oLjJoo (_yl^ dilj i^>lajj .synthesis speech LJI a^KJI JljJjj i_^I liLi 
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(_yJ^I (" j'^tl (oiaj (jl . signal processing CjljLiVI 4j>J1jla S-x^aIaj 5j,,.;.:tlj 

' • ' ^" ^"j CjI <iK!1 I jj'a (Jj>-ljGjj CjIjj^^I I jj"'^ /<i£.JiJj '3-^ jlllj 3_cSiII jjjGj 
)«_jLjjj i>jjL>o (j-« ' '^'* -' j ■-'" (jl 4JVI (_5i^ tji LdJi (_yJI i—fljloi ilIiIj-ljjiIIJI 
«LjJLj CjIjLjIuIj «L^_>.j Tc-a^L-a j ■ ■■ -^"j ^ ^ " -^ ■"■ «L::tL>iJ ij-^J i«Lj_Li^ 4S^^.j^ 
d-fljALiJI <ijLIai-I (2^ (_yii5Liujj <i^^lS AJl^ x_a ' ''j'^""' (jlj i<t^M^ d , ^ I ,^11 

4jjI^ 5JI L^LSjLiLaj /<uii (j^ speech recognition and automatic understanding 

«_a (J-al »"i 1 I 4_ljIJlJ d-Lvj^ ^^ (JO*-* yl^^^ ^^Li-o^l l«_a (J^Ljil!! (jl 

TT I ri 1, 1 lIiI jLj(_aj <~il . il u tij cjLJoLiiuJIj Tc-uLm lIiLv^ ij^^^ (j-a jj-*j-!' 

jl^j>JI (_yJI 3iL^VLlJ Jlill ij^ujj (_yJjLa i4jJL:ij3^^l7c_ij-aJ(_^ SiijjjjJI 
ij_jajilll (_5i^ Sjji^j 3jj^^ (jLxjijVI CjIjjI ^^i^i (j-a Ajj I'lijll JijJI Jljij jjIiLJkl 

LiJL>- (_, < I II J La J-&J L^lj_L-L.t3 (o-^ (j^ 'j^*-^ ij'j'-* ^^Lj.<t5L!l (jl VI 

(J II oil (_^-Aj (J-au'^l (((j_u_*i_A)) -*' J ^" (jl «U^ij (jSLx-1 dlx-jj^e-J «L2_L^JtjJ (j^IL>-Ljl 
jJlJjj J J Mil Lajii^ I j. il ,^i 'i£js>.^ SjuiuJ > U . , >." La Jj^ « L^^vLj^dj 4^j-J 
-' J 1 ' ^"' LlIi->- i^j-xj^ .l-js>-j^ <'-^ ■ ■■•'~ ji JJl^HJ J^S^ Lajj^ JlJI ^ . >. . a j 
CjIJl>-V iJ-i-i3J 5l jLi 4-ml I ii-K sLujjia (JjLjiJJ CjLji^c^ CjI j ((«LiSi)) CjljLi^ 
I'tl i j"a Ja.S^ JUJI (_, Ir j_aVI j '.o'^j Vj .4JVI x_a i^jjjill (J^-Lilll iJLdi 

(Jj (j-\_c.Vlj ijLLJuJIj (jjjIjJI ^^j.^ x_a 3JVI i_!jL*jj (_,£!! ijj^l diVjl^tx 
SjLlilll J I'Tt 3JVI »_a (J^LflUJI iJiil Jljvj c^jajj-oij 1 1 ''■^y dJS ^ I ii-*Jl 4Sjj>- 

:77) 3JVI x_a /n iii-»JI cLii^l JaJjJ ol iii>l,l li (J^KJI sbjJIj Sjji-Jlj 

.(142 

(jl A^iL^ J-al j_a jJi^^ujiSL!! «_a AjJLjLiLaJI 4j(l!Ll jl^:>JI •.f^j-ijJli\ f^jJlX^ 

3" "I '^11 I «i i J I II II (j^ S-j-cjJJI 3l?ilLi ^^« jll ^ 3 .' •'•'.'J i^Lj-l jl ^Lj-Lc 
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^^ IjJkJ iSJbjJa t_Lj;^j jIjl^I (J^Ij-o (jyil Ijui rL^i^aj (132) S-lLLcJIj 

(jj-Lj! (_yk: J.«J(JI ■ ■ 1 1^"_' |_^ JJI j2l^l jjkj LJT (j^jjJI A>iSlII SjsJU^ (j^ 
j_il_£: JLj>J,I I Jl^ 4_<^LiJI 5 . _, _. U 1 1 \jj^ J_oLSL:l1,I (_yiL5tLjJI (3j>-iJI 

(_JJl^ JJlj>o (_yJ-!lj (_yjj_«JI AJLJ-" in U x_o Jj'^l S-^Ji-ljII liai- L^j'^ Ijiaj 

l_jj|_j:>. (_y^ (_yJjj(JI Ajca-" I II 111 i_JLLiA (—flJUJeJ '^^■i^~>- ij.;uS J'\ i"i 1 ^Li2IL<jt/s "J*^' 
(Jjj III (jl^ (jje-t3 i(_yJijLjJI jl (_gj_LL>oVI ajj-"i iiioU ijJJj x_a 5j-JJ^ d_ujiLjil 
J j ' "i ^j J ' ■^ < Jj'v I'Titl CjLo^Lc i«_o (J^bdu 7c_uLio 4.»-jJ (_jJI r-LlseJ (Jliil 
3^jji.jJI S^jjj (_yjjj(JI JaiJI CjLlILx^ jI jt-^j f_j\c- SjjL^ CjljuLlaj i(_^jij 
LdJjiSj id_cjjJaJilj "iLvj I iiiU <ijjjj(JI ^^j ,^',tl S^lj^ CjIjL>-jj i<ijjjj(JI 

3j_u£Lll Sjjj^I i::jL3>ili.VI jL£l£.VI ^ Jii-Vl ^ aJI Jaitj ^jjllSUI iilli 

.4jjJLJI <ijjjj(JI SjLjSJI t_!jjjjii j_L<sj (_y^l 
L^^ 3JVI x_a (J^LtllJI (JjLjiJ (2>^ oLJ^i La (jl dJjij (Jji (j-« j-'-ri "-^iJ 
jjijso dJI VI I LlI 4 J I iiilu ^^jjui dJ (j-ujj JLcu^lj (JjjIjJIj JljJI 4Sj.j»- (_>.aieJ 
ji /n I II -»JI sLiia-cV 4jj_LiJijJI jJjLxj^I ojui (JlLo Aljiir'u iil (jl Lui SjLJoVI 

I jd . I i^j? ^j^LCo-VI 3.=ej;Jdlj Jj i4j£.Lii>.VI cubLtJIj 4^LSiULi Hus 

. LlI^LSjj LLliJ x-a liJJj j_iajilll JjLjij dij^ djjiljj (_jj| <t»-L>JI j j'Jn" . ..a 

tiiHUrflil L»^ j«U 3 :3 

(_j_iLj .i~»VI .^"VI Ll^^jJSj (2>c Lujjb*- L^ IJljj ijuuu^^ ^^JS>■'\ ^Ijij 
i<JliLj_LLJLiiLll 3-jIJlJ ijJs: liili (jK luljLojim Lo-^jjSlll 2Luij^I JlSIj^I 
(jlll J I iTiaLaLit 4_(JJlA (_y3 (_yjLlU (Jjjij^ ijj-'^ ^J^j L7^ i— ulSLII (jlS LoJLi^ 
(—IS^^JLJ (_^_flJjL.ciD jL>.i 4_LaL>J.I (3:^x3 (j-« t^p-a^nS 200 ^J^ejj ^.jS^ls ^j-^ JuLjJ 

^LiLiiio oLjJls.^^ SjjiljJI jj^Ly lS jJI «i-ijl 3ij^ (_yJI (_yJjLaa «Gj.jj,I jlj-aLi 

^ ^j , ^ *.■ 1 1 «Lj_ojJ (_^_^Ltj 4_ji (_^_fljja-i3 (_^^^j_Aj^L3 ijj^^j?c_« 3t_« jl^^^ (_^ cLjLSj 
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^^ , ^ J , ^ ^ 1 1 ^jjjjjj,! 1 JlA jjjI • >^L-u ^jy-ajLU^^ ^se-i «L>-jIiJl ^_^1 ^^ tj U , U I ij^^ 

g| "i I I ( n La (C^J .CjuLj_J1 (J-^-tJ g|S 1 Ml jJ^L>. JJ-* ^ .lUtl ^j_a j^^^j>.l «Lc^_<iJ?E_a 
(ji (3^L<S-l Cj La j U U Ll>-^jJSj (jl tljj?"ir I Jiia JaLi^vl (j-a 4jLal^l ojLjfc (_jj 

^ - ' '^ J ' ^ ^ 1 1 jjjjjijjjl ^_^j_ujjua jJ^L?t:>- ^_^A^ * '* '^ * Ct^ Qj . ^ ^ ! I Jcv) ^j^Sj 

iJUk x-Uj jj! pUolijjl La ' U _. ^ t I ^ ,,i->-VI Ijijfc (jl VI iL&jLlo-I LiJlIj ijJs: 

(_gJLllj I ((distant learning Jjlj (j^ (<si«lll» ^ j j ■^ " ^ ■"■^"' (_y^ '>jtji i^-*-" j>»-^' 
1 4 J J 1 » "i 1 1 <LlL«jl!I (Jljjjjtl! d_ujijjjJI jjL>J,l jL»-i 5jL»im CjuVjJI aJju 
yh\j-a x_a j_<iLj_a ^1 .^"1 ^ I ^ ( " i -»- j i ^ I Jl^j (jjjjl jUI 4S j ,~i cJLiiej JLflJ 
3 J J 1 <"tl SjUI jjL-axJ Jl ,^"VI ^^ jij^^illl 3j^.j>.j ijajitljl Ll>.^jjS[j 

«LL^I 3jj^ (j-* cdJi <ijJI t_gjijj( II Laj , el ^ h -^ t I j^^L^Hji-VI lLsLjSiIII X^Ij^J 

Lj^jJj-LSLj cLftia^ L^l iL^jvjLi- SLpJI )«-^ljJ 4jjijjJ,I (j^-1 LlIL>- a \j ^ ^ 1 1 
^1 1 <s"l(iijl (_^l CjIjLJlVI o'jJt, j^'j^ /aJLtJI JljLaj .dii Mj .-.VI ,^"VI 
JUu 4jS[jj_aVI «LiiiAII 'LpjM jlm^Lp (J^jIa 5800 vLj S^LjtA J-^ i_>^j'^' 

3JLx^j i5_LLu^L"aJI 3^jJiJ>J,l (_x^lj^ jjui pluto jjjL (-jSjSLII J^^ (Ji^LL (ji 
(_yJI L^iU-j IjljIJ 3^j.<i^l ijjuk iiil£ jjUj (jl Jj^ (_K>j^l Jj*^ '-^-'^ f'-^j 

, LLtS^S (j_a «U ' (j' ^ ( «ULj_uj doll 111 (j_a (_^.SjJ (jl ^jJua£l (J^^j>J.1 (j^SJl 
(Jli^ljlSLII j-J^ (__)iaJLjl I j ' ^ « ' )«_a-^j^ Jjj (Jj-i_!jll5j 3jjjijlI,I (jiSjl ^^Jt, Lfcj 
jl 1 °i »1 jjIjJj (_i_jj^>A_Lj,l 4 < I'llj <i_LJ5_UaJl i—sLlIVIj 4j^jc_lIIj dji^jVI 
3^jl)) (JLlJJLv (__)iaJLjl djLA ^J-* lS'-'^' Jl:>JI (_yJI j^VI iJ-»^J J-il i4j^l_u^l 

(__);3j^U 3 J iiiilLj (JjjLlII L^Lfljjl ^^ cj.A^\yji ^jj1\ 5^^ I •,,^ii jL^^U ((jj-a 
. L^L^jl (jiiL».j^ (Ji-ljij l^<a (jjiijtj ^jj'^' geostationary 
(_y^ L^i-Lla JlajJI jtjjiLJiij jujlJI tcjj^Ij j<uJ-ill ijjjjj-u (jlSil jiia jiil 

'~'^--l IjiSLaj i<1j jjQJj 4_ji^Jj i4 I ii-»-"ilj jjjjL^eJJ oJuiLiiJ Lbjijl (JjLilLa 
tJLc^Vlj d U ,~. iVl jj^ JiJJlJ(JLi (( Jju (j^)) 4 ■-"-^ 
. JlJLJ (2>C 3j ' ""'' " 

. JLtJ (2>C jl < Ml" I iiVI - 

, jjLj (j^ (-1)1^j_4-iJjL1 Jl.^ - 
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. JlJLJ (2>^ r-LljVI - 

. Jlju ^ 3_j^l_u-^l jLis^l T-^Li^l - 

. JjLJ (j^ "^^P^'j-^?^' lIiLlLiJl!! *Ij^| - 
i« Jju (j^ j-al I rrrll)) «Ll<u-oi (jl (3^-X-l La jLoi-^l LuJI Mj C^j^ La J^Ij 
(_y4iil <IjLoJL>- j<uJ-Sj sJiJ (2>c I^^J^i .-<VI ,^"VI CjISjjIi (_JJl>-I i". ilr I Jtia 

L^jvj lj^>_oLuijjJ (_," Ml >l£|j^ (j^ J-'-^^" J-*^?-^ lelectronic cafe (_yJj^pSL!VI 

jjj>^ '"'VI .^"Vl Lj:>.^jjS!3 jjl .i±xjLc jI jLv jI^^>- (j-a ja^J «Li L^iS 'l->-3J 

^^^JM "ijlSj Jjjjj tfJ^J SjjIj X_<jJJJ (Jj njlSjLl JjJ^ (j-0 l-LaJjJiJ (jLtujVI 

l_5jjj jjl (jSLxJ La (Jjitll jjl LJ (^SLflj (J^ (^3;!^' LulsIj jji \jJt [j\£ (jlj 
1-iVl ,^"VI l_LjvjJj-iS^j ^^L.Lo5L! I Ljjv^jjSi (j-u j_uJ,l r-LajLiVI Ijui «LlII 
<ijj| i^jjj La JJ ' ■-"' (3^-4-1 (J-A (Jiiil (Jjj I II (_,U'^ I JljjijJIj i_jj^I ^^JX\ uJ^ 
(j<s_t^|j^) (JIjULj, I iH i_^ ^1-211 4j J ?" I III Ji^j Sjjj^I 4.jt>-jlli! ^1 i^LkiJ 

cj JlxIu jj^jla (_y3 ijJjjJiLA(j^j jljj>JI Sj^l.i/njSjl i central exchange lJjjL^JI 

1— aljJal I 1 j« " i—iiLajj 4jjjL>oVI (oJSjj iJJjjjj-U (_ya jj>- 1 Ljij" i"i a j sLuuLJLi 
1 j<ilr VLp. I juk (_>ujjj i3jJU^I VI (aKjj V ■''jj.^<"-lj"a (_y^ jji-T (±jJl^I 
Sjjjila 4jJVI 3.<i^jlJI -t^"- CjyxLj LjJLv L^jJI (_, 1 1 n't (_ylll i-Sl Jijfc'i/l Jo-I Jj 

. (36 : 1 3 1 ) LJl tfjuJjjj ^MSLII ^ ^Jiij uuLkUl 

(j-a L^ 33J^ "^ '■'^^?^ (*^ ^iiLa S^Ltil (_j^ d-uljJEJ 5j_<jii (JjJelLl q] LJ (J-AJ 

S-jJ-^jJ,! A>L3'!^I SjIISUj JI .^"VI jj.2ia iSjjj-ill ^jjuAll i^g^ljj ^^ (»>l-al 

CjJL>.1 jj_a j-^i Ji I JL^^Ij 5j_j_u'^l ^JL^ ((Tc—cialLl)) ^Lj_a (j_u_LL>tj) (J-*(5j ^j,-^ 

information highways 5-g.j i n \\ 3_2jL3 lIiLjLljJI Ji cjKjmi j-^ L^^La! 

VLjJ>. I Jlj* (J im Ij i3 Ijfi o'>* L7^ 3-al-iJi.l (_y3 Sjjji'^l ojui Jj-l-a ^1 J ■ ^" I 
"^ < I II 11 Llil!^ CjUI J J 11 J-2_i CjI S J i"il <:ll<u:><J.I '"'I ^j.U'tl ^^« ' ^ i Ijolr 
4jJliJI ^ bit Cxjj 0_Jt!^ "-^^ lS^ Gigabit Cj-ju L«jj>JLi jJ-2j (_ylll 4jJL«JI 

• Sjo-IjJI 
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I ~l«-^ ^"llj ad^'alj j-^tl d^'al ^,':.tl« J 1 ,^^ ^ A ,-iVI ,^"VI Lp-jJ^JiSj jjj 

.J^li^l iiiji;.^lji5J 2 :3 :3 

1 J "^j-lj ' ' "' ^ ^Lji£La I J . ^ ' ^ L^j^ i"<VI ,^"VI Ll>.^jJSj jjj jjLtjj 

diuLu A\y"i (J^L>- (2>« cj-^J'^'^' (oJLjlIu Jojjjj LojjjSJI LjjjiL*- <1>- I JJ (j^5e-l 
^-ljj^^JlSJI CjljLji_a (j_«-i^ '^~i^3j-'^\ '^LujiL>' L^J liajjjj CjLjLu AS. > i"i jl 
S<i3^L>-j . "il 1 ~ , ,.1 1 jjj,^" .-<VTj ijj^Lill (Jill JjLAj lJuL^I 3 j.^:*- 1 (J!Lo (_Jjj>-i 

Jj^jJI jl (J^l I ri 11 Jj^jJI ji -1 ^ ■-' II 4_L^ AjLJ-"l III JiS Sjjiill ajjt JjJjJ 

(j^ '(j-* ''^j''' (j^ sLil 3jI jLill (_y3 jjj^uj^SJu i"iVI .^"VI ^LSJ jjlS Jiil 
Cj_ojJij d_LoLiiuJI iSjjill ds>- (_jJI j_ujilll <J1iIJl»-I (_5i^ jJj-jj-aSJl (J-&I "iji^ 

p T- '»j 4 J I II i iLj j_Ljjiiii I jLjfc '^J-i-«J Li ij-tij j_ujiiii oL>o i"»vi .^"Vi (jjfci 

S-jj^jJ,! cjljijiilj cjK J Mill (_y^ J « ■-! 1 1 ' (jj-ifljl (_ylll 3 i-> '^11 cjIjI (i'mi iiVI 

J-flljJI I JL^ as-^JLaLso fj^ .-.VI ,^"VI Jjil j.jili^|j i^j^jiaJI uljlS-a-lllj 
(_jj| e^Liiaj 5jLjJl>- «Luijj .^j-x-a dji (_yl^ jJj-u-ftSJl (_yJI (JijJi'-J i JjJljsJI 
j_3>ji-l (jl Juu J o" I iij jjl x.jus^\ \j^ C^ f^3 ' L^i-OJ^'s-J 0„' '^•^"" "^ ^ «LajLS 
(_y^ Tcjso LajLJ-C liJJjij ''-'VI '^"Vl a ^j U : ^ ^^^ t_ii3JI x-ilsj^ ^^^ujiSJI 

digital exclianges <j-4^j iJiiVlj'iin i_^\ 4jSLuI£Lloj^>.^£1II diVljliinll Jjj^ 
message (JjLjjJI (Jj^:>o (_y3 SJSLi 3Jj^j S^La Sj j^ ^^u-tSLl I (JjjjI (jl jju 
1 iiii'»o • ^"Ijtl oLajii. (j 111-^ (_yJI (_yCjiJI J^jallll I jijfc ,_f ji Jii! iswitcliing 

(JJm_a (^^Laie_jl jl LaI^" i na ^L^jl jl 4_ajL>JI p^-tJ *-^^^^J^*- (j-« ^I^J-u Lli^j^tla 
ij^p. le^ljia'i/l (_yJI 3_uj,jjkJIj (_,^jJI liLjS^lII iJj-<-o I .Ifill ^J I Jlia^^l 
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<ij^jJaJlj cLLajjjjJI (Ju-cajVI CjI Jljla ?-*^ Ct^ '^!-Ll>-'^!J>^4^' j-i-oLl«JI cJl>- 

(oJLlII (_gj;"i I ri a (_5i^ LJLv "^LiJiij (^ j-ll J jU-^tl ojjjb i~»VI .^"Vl Ll>.^jJSIlI 
^l_ija_flj|j jLa-jJIj iIjIjLSJI j-j-C sGLaJii- j i"i" JljjJllj J ,^A1lj sLiij^lj 

3-iJUJj resource sharing Jjljll u^ S^jl mi<iU 3_lUjlII 3l jVIj i^jKilj (jLaJJI 
cjLajJ_»J,l 3_j3^j_a J iir<l 3jlr La JSLj^JI ^^I L^Jl ijj^ljlll ^ 3jiLjJI 

(_yjL4lII AjLJr" I noil iJlijLci (jPJI (_3-*J '^i>T!-*'-**"J ''Ulalj ii<i O ^H^i W^^^J 
(^^ LlLlII 4 <iK11 .1,^1 , .^-rj^ , ^ , ^ ^-'i 1 1 4^^^ 2-jJt (JjSLlI <iljjjfcj daj^^ 

.AjUcj-o'^ t3^' liiljij JijJijJ luljLa^im AUaJ 
4jIL»JIj ijJjSLII (2>c LJLa- '^< I n't Laj i/aJL«JI sb^-j .-.VI ,^"VI Cjj_lC. I jSj 
I". 1 »-v (_yjJI CjLajUU Ll>.^jJSj L^I iSjUJUlII LAjuI (j-a ^^Juus Vl jji La 

l^^^-jUjJ-a j«jv 1 (_^1 Ld_Lj (j_a Jl-SJJI (Jj^j>tj ti^Cju-u i^j^ Llc l^jv j i LljLa ^^* ■ 'I 

(Jj^^^eJLlI 3_cj_<ji jjLj jjLjLjJI jjcjjj) 3Jjjl! tj; 'I .^".aVI ^1 j'^l (jjiLii! I -i j ^ 

. L^Ljj-uI 4JL-ajVI 2^3^l 

LJLajJbil,! LJl^ j itf jl fti""ll ljL.luI 3 :3 :3 
x_<tlj>J,l (_y3 . -iVI ,^"VI Lp-^jjSi 4-jjilj i_gJJI -' jl I JJ'jJ' p'-^j! o^^ 

■.(_jJLlIlS I j '^j"*^"' ijS^^ 4 J I .ij'ij t—iLjj-oi SjLc (_jJI iJiujL>JI 

(J^ idJLJo (_y3 (Jj-ajill ' . '• '^„' J "' J-*J i4jJi,L«JI (_yJI \l .^"aVI Jjj>o -1 
CjLaj I < tl lIi 1 "C y"i jLJuHil (jl jl iSiJliLajUU Llil'C J i"i jLJiilLiV /tjLJ 4_iJ,L«JI 

.r<jXl>i\ Sj^Ui LgJI cjjil ,_^l j^Uai Jb-I c::^:^^ 
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5x.j I ril 3^L>JI CxaJ L&JlSjijj JLftx."^! ^js>~ pl-2jl 3x.jjj/ jLjjijI j-o - <-j 

Je^jLlIo 4_]Ll4-i Cj La j U 11 Cj\S i mi i~i'r 1 1,^] J^ '^^* * ^*-^ ■ J '^* * Cji t n i tij-ll 

jJL^l jtjj-ajJ demassification (_gj_LjfcL4.j>JI a^LcVI CululiI jsLsoVI - r 
j-jjjj (Jjvl ^ dilij (Cable TV JjKJI q^jJ-AJj (_^jijiSl!l 4JliLoj) Lujj-aj 

, Sj^Li. CjK I I'll (J^Li- (jja a^LcVI ^lj_<iJ j_uiL«j>JI vIjLii 

(_gj.j>JI (J_2_LIIj 4-jvl J I M II ^js>- (2>c lIiLo^Lla (_yJI r-Ll:>o-(JuJi,l Jjj i n (j^i^ 

js-ja-^v (j-C Cj1_oj_L«_o (_jJI r-Ll:>o 4_j^Lu-iiJI SjljVlj ij li i nil t^i^J JaLfuJj 

.<ljLi Loj ^ Uj , ,.j1lj jkLiJI jljj,lj Cjljjiil (_gjijj^ (1>^J 3-i-^' 

j|j-aVI 3^j^ JjU't ^jaij LlILv JU^':^! cjI , ,1 1 njl Jjl>li' oUoVI - .a 

I Jju (j^ ilj I j_<jj JJ. I Jii^j (jjiSLillj iLLfljL^I i~iVI ,^"VI I I j'^ 4-U3I <"ii iiVlj 
J lii II (_y3 xjLxiaJI Cj^^Ij 3^L^VI 3 liK (jiajjiiejj 3al Ull j_i^jj i-SJi^ till jj 

.^^\ o^ljl.^ ^l>aVl 

CjLajLjiJIj 3 a I : A 1 1 J tL>.lj i nllj (JjjJI JL*^ (_y3 CjLoJiiJI (j-Uji:>o -J 
^j j -^1 (j_o d-iJLc <_JjL>iJ 3^j_u ' • 1 1^"' (_gJJI j^jI J-AJ I d-pej-ilJ I J «LL!m 
jojJl^j i(2A.*-« Llx^j J .^al ^^^ (Jj.«jtJI Cj I J 1 U 'Ljji^ iIjLoJiiJI jsJLA (<sjJl2j 
j-ja-^v (JuLajL^- /j-oJlS) ^ ... A I 4_oJU>JI )«_u3j_o (j-* <J1iLoJlj>JI (j-« <ilcul<-u 
I— j^j" ml La J-Aj i(cjIjI j I II II j_lj>.Lj_5 (J-^LLHI jjjcj>J liJJj x-a CjljjLLiJI 
jjLp-Vl (j-a j_u^j_y^ L^-^'J .31,^11 Cjli 3^JL>JI j.^lj^ [j-u Jajj CjLiLv 3^ LSI 
Lkj.Sjj V 3x.j I iillj SjiLaSlil ^jlr ! CjVjjlx jj^->"^ 4ul£>[s>~ iJlil's j mi 3^ LSI (_yJI 

■ 3^L^lol<,i':ill 
JLi-ajl Sjjijjia (j^ ^ jj^'' S^J-* ^J lautomation 3lL4j'^l joiaj jLiiuaJl -(_g 
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i-iVI ,^"VI jjl ,<ijL^^jjj |_2jjjJI CjLASj )«_a r-LuVI i_!jL>o O^cj-uA uLtcis 

.(jJ^~ii"iU (JljJ? J^J*^J (Jj-^' '^W^J-' ^^-^ ?^t ' ^_,t-iU-^ W-^-i:? lS-*^ 
5j.£LII 7-l_La j_lJ<j^ 3j<ijI'°iV1j 3_uj£L1I j^l^IiJI (j^ jjiiSU (_J Jj-allll - 7- 

d , ^ , ^ ^■" 1 1 Cj^jtjJI J^|j_aj tIjLajUU ijjjjjj I " 1 1 U -- 1 I ijjuk ilaJJJ 4-U^j2l 
2Llo>Ic:VIj 4j.<iJja]l CuLsOitiJ SJjjII jKla-l j.uai£L! Jjl>UI oUoVI -Ja 
iJllLaJLj>iJI ^J_i& jj^ .-iVI ,^"l p U 1 £L>_a / . I U"" Lo^ ' ^ j -» ' ^ 1 1 J d-i^LSiiJIj 

.<LuLL1Ij 4-lJjjJI (jJal 'lit 

"^ J .' -^ >l" ■ U U -^ t I ^j^ ' " • ' ^ I -»" Ji^ 'GjJl:>iJI gLijLajl<U a]^ aS^sjlaS 

l^'l t MJ g| I II ( ||JJ,1 CjuLjJ 1t-jL<iS^ «Li^ t ' '^" t_$JJi -^ "^ '^ 'I ^_^^^^^1 ^^ n -gS-U 

dil 1 ( iiL>iJ1 jj-* gL^j-<a^?e-^ tiJj!i j2>^ W^^*"' ' ' "^"^^ * L^L:vj.ja-"i i iia 3t_uiJv 4_La 

j_LC. j! LAN: Local Area Network oUL-JI Jiil 3ji=e-a cijlSLui J^li>- (j^ 

. WAN: Wide Area Network ^^lL*^ 

clllj" Mil JiLo luljLaj I < 1,1 Jijl>o (_y^ 4^jUm ^jaij JljI>1Ji,I oL^oVI -liJ 

jjlj^j >L3.ljJ,l J^ x_<jjaj union catalogue jl^-j^ r>ILj^(_y3 3jjlaL>JI cjLp£Ji,l 
. jjs-jll jiliaJJI (_y^ ^j'lMill cjU^LsJI 4£!_ui, I j T ^" (_yl!l ijjs>.^\ uijLo^Ldl 

7-j I II U jjjj cjIjjJJI ^ u ,". iij J .^ , ,, llj j^>JI uiiLJLoj ^jj iiTillj (^j_lJI 

.<1jLJu Laj I on I iillj 

C^L^^I U^^^JiSIIJ lij^l LJL^^ai 4 :3 :3 
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.(^^UOiVl (^LS) (^jL*iJl ^1 (^L^VI i^^L^O ctA-J' i> -^ 

.(JL2JJI (_jJI CjjuJI (j-« "J 

CjLSj_JuS ^^LftjiJI (j-« JjJi:a-o JJjJ '~i VI .^"Vl <ijjjk L^jlSj <ij^L>- 3^Jl>- 
Ci.<i.<i.i.^ Ski CjIs J I'lll ojui (j'ii Ij-liu I ukj-LCj (j-«'^' *>^-*"'J "-^J-i-^lj uU- 

31 1 111 Ml) uIjLjLJI V (apalog Sj-^iicull 3_."j.^tl SjLiVI) uijjj-aJI J^ >L»-3l 
CjlJLaJI (3^J3 J Jj>-oj 3Sjjij S^jii-JI Cjjl^ Jl2^ (discrete 5.U:;",1I .-.I ,:^ wtl 

i^yi j"i I <L^L>iJI '"•■-"' I '^" 4-ijLajUU /"»! ^j .U" jl ,':."nl «_a t^jUtll I^jJlx^ 
Ctje-Li-a i JL2J ii_j.ac (_,lr Lj-uIj xjIsjJI 4jla (_AiJl i_gJJI Jl:>JI (_yJI vIjLJLlJI 

dijjUcI (j-<.>- (_y3 1 JlS^'^I (—Ami l^JjSlI iCjULuJI Jiiil ^Lcal -' -1 ' ■-' pi's J Mill 
. Lj5il3 >U^ .Ja-cujVl ,, ,I U U LgTLi.,^ <4^l4]| cjUKII 

iCjLajLjiJl |_gj"i I II a (_y^ 7c_u3lj (jjji:'^ (_jJI Lla^Sj <pLJLliJI jjil i^-3i J-SJ 
(j-o (Ji-ljilllj (_jlijj Mi'illj ^ I . '^ J . >. 1 1 dxisj^ (_pl 4_L<i^jJI SjLiVl (j2 IjJaj 

j_ifc I '^jl ^ 1 °ij II i-LLl-lSTlJI (J-Liiaj /tjUJ jiuii (j-a ' Jl .^"Vl CjIs j i"i j-i£^ 

(_,KII (jj>" J-'-*-' *— *tP- 2_j£.I_u-^I jLft^'i/l J I Mi'itl [jji LlILs. ;>j^ Mi't La LjSIxji 

<i_i_ijjiJI JjjJI aLCLaI Sjj^j-Lis jSjj (3^-tJ La sj-iia (ji^ :^^J;JlJI (^gjJitl 

(jl JiiJI ilSj^jJ 4-UJerJl "ij-i-ill CjLaj.5^ (S-AI (j-* Ji:>-lji iCjLJLuJI Jij Cji'C j i"it 
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(_y^ SJiUllI (_yi^UI tLLai-l liiljj jIj^VI (_yjiL=elj (jl t_i:aJ i(_yjjj<JI (jiajJI 

(j^ ■~»VI .^"Vl cjLojii. j-jjj3 SJIjlc aJlcj n_jjJi,l ijj^is , U J U ^"i 1 1 i—iLji 

CjLaJL>Jl plj-il (j^ ^^1 .^" . ,.^ 3jJ|j ' • I '-->"_' CjuLuJI CjIS J f"i! ■ UjU^."tl ^| \jjt 

1 1 j'.l ,^^". ji over-capacity 3< . nil SjLjj (j^j La l->-j->- Lilijlaitj bii^j j^litJj 

SjL^ill (_y3 ^ 1 1 . "i I iij jjl (_yJI (jLp.^1 (j^ j_u^(_y^ (_yjjjLll JaJaiJLLj i_f jjj Lx-a 

SjLc L^jJ i"'V Mij (_ylIlj-L<fcjL>.j i~»VI ,^"VI cjLLl^ <ij^j^l cjuLxill (Ji 

-iJliLuL-iijvl Jj.:*^ (_jJI L^ 4 J I iiilu l^^:>o (3:^ jJI (j-LoJiielLtull jj j i-^ (JjiLso 
jIj^^Ij CjI I III iijJkl (j-o S>>jii"i I iiU CjL^jsJI x_a (jj uiTilu l*!! j (<UJ (jl i-^^^^ ijj 

^^_5e_j «L:eIu CjLajUU Cj\S 1 mi ^_^ ^(_7-*^ tj^ ol (J-3^' tl>^^-^ «L«LC '^j j ' ^ * 
j^tl U-*. rt - ^ ^ ^ J 1 JLlSHj-uIj jjL_uj1 CjI Jm_a ' ^ ^ ^ J I jjLi-£2jl ^Ij^ '^^^j*^1 
^^ ^J (3^^-*^! ^i^J^-»-* (J-^ ' ^ ^ ^ J ' ^A-jlCulu^ jL<j^i ^IjJ ' ^ ^ ^ J * «Llx^j) 

^->-j-^ cdJi (_yi J I II II i(3_L!jjJI 3 I ii'^UIl 3ji». Iji iijijj (j-u-ii!l J^i-J '■^} 

:^_^_A * 11 1 1 111 5jjl1 

jjILjiJ^IjIlIIS (JLi-ajVI CjISj i"iI a i I iiilu^^ i(_j.<i3jJI dJLuSJill aIJiJcILjiI - 

(_^l (_^LlILij cjIjjII jj''^" (_yJI t^jl tixoa- i3jJj^^:;SL!VI 53.43. >U 3_u^Li 

1965 ^\^ 3_,^l : ,^tl jLilVl tr^L^ JLitl JrhH-" <jrL»^ i3juJI SjLj} - 
aLc: ^j 'J^J-^ "-^^ 22 5jl^I_^I SjjI jJI 3JK iJjj I JL^I Sjjb 240 Jxj>o 

JjL»_4J SjJIjdl 3jiK tTjjiaiitiJlj iS^b (_flj| lOOjJIjjJI JJlC: Jj-aj 1985 

S^lur^ll jU^Vl j^ JLuojVI 3.iK tjl (_yJI [lit SjLiVI jo^j i(96) j.^ 

(^J-Ls (_y^ JL>JI (_,_& 1_<J^ J J ^" . .. t Ij J_t.uj_I,l (j^ 3^1 I nil f_j\c- • ^aj"" V 

.(_ij5jj.S-Jil i^jlSLuij 3j;jaLJIj 3jj:3jV| cjMjKJI^ ii>»-^' JL-^jVI 

CjI S J Ml (J*c, S^LflS Sju^J (^i-»^i '^^^?-*J-j) 2^^^^^-* i-jjJLjiI jiljiitlijil - 
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Vjj packet switching JSL^jJI f^j->- Jj>^ <— ijlm! aI JlJ-'hhJ^ CjLjLlJI J^ 
3_fl_KJI ^LiitJl ^1 di!i ^j| JlSj circuit switcliing jJljjJI Jjj^sj ^ 

(JjLjijJI jJj-o («^:*->- 1-6;^ iJ-Sj (_ylll iIjLSj'i/l (_yJI Sjjjdl iIjL^jI (j-« 3 liKtl 

(jJo^l (_y^ tl A I" -^ 1 1 i^^Iami liajl^pj cfjjjtj i«LuLlII ^^laLlJilj Sj-Lfliill 'LujjiJI 
JLo-jj] ^J^m Sjj^jJI cdJi (JiLflJ i31aISJLoj SJUjSLo 5_.tl ,^"l S Jjvj (_y3 (_yJjj(JI 
L-J.XJJ i(_yjjj<JI (jis^l |_gj" I ri a (_^i^ sLj^LSIlIIj 4-l«ulICJ I j d-Lo^l.c"^! iIjLoJiiJI 

La (_^l 4_J3_l1JI a)J v '^11 I jui (_y^j ij ir^a (_y^ JjJljsJI |_^jI^Ij i3jjjj(JI 
jj_a jjjjL_ui ^_y^ 4_uj-^ 4_i^LLcid jLx^] ^^LLsJ ^jj t^^ ^j-* ^^* ' '' '^l J"-*-"' 
(JjJ jl hjjLjLLII (J ri 1 -;e-a JjjJ (_j.^L(_i^ j_4.2S 4jojl'^VI <ljji <~il ^^ . ,.^",11 

' "'j*'"'^ LrtM^ jW^ '^!-^L'=-'JI i-d^Lt^^l j-^ J ^" '"' <ijj2jL^I SjLJuVI cJLkj 

(-sLjJVI f-ljJLvLi 3_L^j_JI SiiiJI cJiJo. (jl O^l i(i2jLij|jjSLIVI (j^ iy^) 

I L^_L2J jlj_ll (JjLj/jJJ ^LoLjv jjjUl pi < Ml L^ii-ljb tjij i nj (_yjJI 3_ujj^l 

(j-o Vjj (jyiill CxsLiJI (jjkl^l («jjiaJI CjI «ij i n-v) jjjjjjlll jLu ^J^^■ IjlSLifcj 

1 (_yJI Ja-aj SiSLi 3jl^ cjI i 5A_,t;^; cjKjJ^ ^\ cuVL-ajVI culSLui cJ^j.o 
3^LLu3 (_y^ ^t-LjJI J-HJl iJiSLij .<1jj_l1SiII iTjKjJlII dUj ' ^"'-^ i_aVT 
(JLajJI (jLji^ (_5JI . . ij . >» ' 1 1 (_yl^ I'i'C I'iji (_ylll (jjjL^tlll jo^LLo (j-* tii^LilSL!! 
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jLiujjl «_a 4Ji VI ii_jJuL^\ (JL-ajVI cjlSLjji (_y3 ojLiilLiI 3^j.jj< oj-^ ciJL>- 
^ aj ^" I-, j"tj (_gJLll Ld-LJSJlII I JLjfc Sj_Lo "-iijjj digitization 3_L<u3jJI i—xjJL^I 

j-jiLj CjLLijj>J,I oLlo iJJj>oj (_)l3jVI <— 2^^ (_y^ t_gj I m" I n jJ_lLII 'UuZi] (jl 

<Lcj_u j-3j i-i^-J-^ ,-<VI ,^"VI joJLc i_^ <i_LSji>- Sjjj jaLal (Jj^JaJI jj_iill 

(126) SjLa-l^l SjJliJI ijJs: Gigabit ti^Ut^i^Li jJl2j irjla^Ltll JjLoJ SJjLsi 
,«LiijLfc 3Jil£La lJl!) 50 J-Sij (ji i^^-x-i d-j^Ls-jJI i—aLJVI (j-o 5j.>-lj SjjIjj 

i«Lji^ljJI «LSj.i:>JI (_jJI (jjSLj La <-J^I (itlLjLJ (j^ (oJi-«JI)) ji» i"i tcjj-oI Jl2J 
SjjL^I SLptil «Ll>- Sjjj^ L(J (J.2JJ (jl ^.ujjiaJI i—sLlI^U (jSLflj 05^ L«-bL3 

. L^Jl-o (J^LfllLl (jlj L^jJI jLfl-b 

data compression iIjULlJI >^' ''^ f_^ (_yi^Ul (_y^ 3K .'iiU LixJl^ 1 <i ijij 

x-Us^l i_A2jI ifj-LMLx^l (JjlSLi! <lajjiaJI lIiIj-aXI (Ji-I J i^j-u^ (jl (jSLx-i (_yJ^*- 

l^LjJVI JjKJ S-L^L^I a-t-LoJI ^i^ >u: ^^ ^^ LJL^ aKill ^-u^-J 

J '-^ -^ LULc (_y3 i_2L«jiaJI (jx. IjJJ <— ijJj '^l-T'j JUjio jjk LiJ 4_L>.L>-jJI 
(j -r ml 4_lj1_oj_L«_o « I J I'ljij-A » (_yJI ^Ijj^VI i^JJi (j-3 SjJLaJI tfJUk (J^^><-1 

Ijj-a-m (_ylll SiSL^II CjlJlSLoMJ t3:L3jJI (-SjJil!! Llik: t-^jaJ -.^jjlH (^Jjill 
(^y^j i(Jjia3l d-LAjLu CjLoJL>- (_jJI jjjj^^il 4jjjj^l-d_uLayL«J,l Ll>-jJjJSIlII 
LtuJjij ISLj^^lj (juLJI 4_j^ iJliCjji La <—ij^ (j^ ^^ o' '-r'-^ JJij-iiJI I Jui 
diSLa 4-Laj.ltJ Sj^^-S <J1iJl:>o (jl «^jjji,l (j-<j^ I Jljlj (jx. jcjiajJI joiiu (JL>-jl (_y^ 
^ ^ « J 1 1 I j'"* CjJl:><j (_7^I ((^jiaiilsVI 3^:%^l»(j^ ;>l i< I ii La L^jjL^ J^ ' '^"'J 
(^^ dJ 1 "i 1 3_JjL2^ WjlJJ' (jr^ (*t!-'-*-^' (ciiaJ (j^^ (jyJI Ij j i"i a lIiI m< j i nil (_y^ 

• ajLaiil oLjV^JI 
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<i_l_4_LJ dJJjJ jIJl^VI CjLoJ.2^ /<uii (j-OJ l^JJJJ ^JJ '^ ' LbjJ (tt-jLuJI (oiiu 

tlLIi 4 J itl (_yi^ UJjJiJuJj i4_ujjiaJI 4-ijLajUU LLS-jJjjSilll i>jijJ La «_o 
J 1 ^^t AUisj L^j>-ui (_yjJI JijIjJkl (J^ <" I 111 sjj-u (_y3 d-ukljJI LlLij.j>o 4jl>.j_o 
jljJll ^— ^' jji cdJi (_y3 (_, I iij\>-!l I ij I iitlj kiCjLcuJ^)) i(_yjjjLll (_y^LijuaJI 
5 f 1 .1 "i JljP V aL^jVI j j Ml"! Li^j i4j>U. (j^ L^ U^-*f L7^' 4j^>Ic:VI 

^is « 1 - cjI I ii;j-g.)> SLjLo LoI i(33) "/IS (_jlr ((2 - cjLjijj.^)) jjIjj J^ t'lml 

(_y3 l-»^l iSf ">jL'-»^ (j^ "-^JrP- L7^ ' . I J I ii" (^ JJl (_5-i-i!l iJ^LsJI j_y3 iUS"°l (j-aSi 
(_^l i3_j^ljJL>JI LJjjJl>. j_l^ t_gj 1 1 "i I II (_ylll oLa^mi (O^ (jl Ji^JII (j^ 

tij-Ljv id-LjLii cjVjljlaj jljij_uj/ II— ij I ii'ilj i^j.u±l (jl (__)iuijJI L^ jiji i-i^i^*- 

Jijljj, (_j-jLaj 1 < U (iJa-iiiiJI)) Sjji^ (j^ 3_ujjiaJI (-SLJ'^I dJLjSj ' ^^ I .^_. . .. 
5.al J I nil ^jj'^i; ^I'^^l tSrHJ J-"' 3^J I'LuJLlI (JjjJI iUaLji^ 5j_LiiiJI jjjjjl 
(<s-ILa_j i(_j_ij_«JI (jialjj,! ^ J ' ^ J ' ■^ "^ ct^ <lIii3L>J.lj d_ujj(JI (JjjiJ 4jiUjJI 
4SjL<iJI ^ j'^^ll ojijfc oL>o Jl>.j^ Cr^J^ lJlSj^ ^J^V q^ ' " ' 0' i-^^ lijlr 

.5jJjlll,l 4_L3L2i!lj 4j.il Ir^'l^Vlj 4jjjLu.uJI .jUj'i^l V2jli 

L^ (__y3jjilb (_yjJI <ijjij_iiuJI <lxa^1.cVI d_4Jt^l SJl>- .il.i3-* o' J ''^"' ' ^ ^ (j-« 

(_y3 J-uSLII i>^l «U (jj'sjl II Lx-« <ijJjJ<JI A^I-CVI (JjLjiJ (Jj5 (j^a (_yJjJLll (oJL»JI 

aJJt J^^ <"ii iilj i(_yjjj(JI (jJa^l (_JJ-a (_yi^ JIjLjJI ^Ij-ilj (»L«JI 3j'-'^' '^R■J-' 
Sj J I II a 4_L^^j i£Lj_ijj(JI ^^jjfcL«^>JI (Jjta JjJj ' '-^ y ^ t «LLa^1.cVI (JjLjijJI 
(_^>lc:VI pljir^ll 3jLv (_^ SjiiJI <d (J.O -d Jalaiej |_5 jJI tfUoVI (^^ J>aVl 

j^\jS ^t-^'^'" AjSjjiaJI <_aLJVl liLjiSi Lj*>ajj (_^l SiSi^JI Sjl^JI (jl 
(2>c. j_i Ml Till)) 5-^/j 1 1 1 SjLiil SJLls (JjLjj f"^'^ CT-y'^'j (_y3L2iII j_uGJI 

(_^I1J1 «LLa^lj_uVl '"*'JJJ^ ^ tl I 1^ ^ Ml (j_a l^jjIiS JJl^ Jt^^ILa j '--^^ 3-*^J **' ^■'^■•-* 

3Jjj«JI Cjljii II I j'^'^j" (jT^lj ^(jrH^J ' "^^ .5L><jVI jI j j"'l JjLJ Ij-^i-l I'llii" I 111 
-1 j I « -^j Lx-« lA^LijiVl (Jjj^Lj iSjjiil (J.O (_yJ.i'^l JijsJl (jj.i (_gJLjLi«Jl J j ^ 1 1 J 
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plj^l ^LflJ (_7SLI clLiJ^ 4j^ J i"i j" jI 4_jiL2j 4 ol I ria Llil I rii iij^ '■'^?<-' "^» '■ (59) 

3 a I U t 3 ^ I ^"i 1 1 JjjJI J^^ <" I 111 j_Lii. ijJl_L<fc (j J I II La (_, 1 r Sj^^-C 
CjIj_4jJJ,I jlS^j electronic mail fj^jjSjSJ^] ju^l^ 3 ^^ ,:^tl , -.VI ,^"VI 
(^jJLlI JajjJii.'i/Lj 4jjjj(JI Jjiitll ^SLjJu JajjJ teleconferences Jljlj ,2>^ 

pljji-VI iJlil»lj-ij J j" I ii-vLllj oIjjjSjJI (JjLj/j (j-« 'LuiLiJI ujjlj^ L-Uj^^ 
cJlj La Jijlj-ll oJlj* (_5-Lc 5j_La_LjjiiI LtijLjij (ji dj^Li- i4_LiiJI ^^jjL2IlIlj 

(_ylJlj iAjSLj^VI 4J^/(II jjjL<ii 3JjLlll (3jIj_^I j^ ^U:IUS?I j_uu ^| 

CjLa^_L«_a LuLv ^ U' '"-'j * tJl)L^j>Jl ^^* * t_^^ tj_5^ "-^Jj ijj>-^ jl j^^^^^JtJ 
diL^^^j 3 jj .^11 Sj_<ji'i(l -1 J '-^ '" J (j-^aill CjLsI (jx. J '^ " i_JjJ Lxjo j^^ 

* ^ L LtT J 1 ^Lj&LLa 

3_j_a^Lc.VI (JjLjijJI (J^LLLjiV (JiiVjljtA (_gl jiib (_a^^il 3_ujj«JI Luj < mi 

JijJL>JI jjLalu LxJ 4jjI jVlj "iLu-uij I iitl SjJajjjJI 5j.^;v| ^jU , ,. SjLjjJ 4j5ill 
J <"i Ml" jjl I '-"j' (_, i"i •^e-Jij iSjIjVI sLii^La jjLxJ^J (j-^^l j^^->"^ SJjjiiU 
, I j~l U U ^. ^ ("-^-^J i "ij" J ''•'"^ jJjLui^I eJJt 3 "aj U" 1 1 (.jLtjVI uliL^Lo^ 

I j I'il ,^a ^1 CjLcLxjsJI aJJt I jl ■ "j" CjjIS (_yJ-II (j^Lill (JjLjij (_jJI jj i"it 
CjLjVjJIj Lijijjij 1 J I III (^^ 4_uLl!I (jjJ,! ^^* ' (j-« jl iJ->:'^ ij-" (Ji-I jJu 
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(_yJjiAJ icircuit switching ^IjjJI Jj>^ |jLj^(_yl^ lIiVIjUuJI S^^SLsCj-oI^ 
(_jJI LJijLifc (j-o) (J-<-oj-llj J J ^" '"11 (j^ jJLi-ajl Aj u : a jdjjj (Jlj'i I rill (jl 

V ^1 .^"Vl 3jj^ «ti-U3 I 1 j '_; ' JajjJI Jai- (_yjLLlII \jJt jSTij^J (j^ I (—fljLi 

3_ui)L^| 3jjL>J,I j li Ti I n't V ij^p. \j-iJ^ Ijljufcl I jbfc (Jiuj . jL>.i «U£ Li^jLiiiij 

1 j 1 1 ->""' La LilLc. 3jjL>J,I (jl 3j^Li. iJajjJI Jai- 3 < I II jj^ ^Luj^ 'j'J^ ^! 

CjIjLjcILjiI f_y^ 4j I im'ijJI I— iLjjj/31 J.>-i IjUfcjjlS iCjjjS I iillj (—iajlill (j-« CjI^P^ 
(_y^ ijjljjdl Jjj^ (j^ ^^'J^ packet switching JjLjjjJI (»>>- JiJ^ i— ijlml 

2 3j_ij-a^ <Lj_Loj SjJLiI L^l2j (-jjlLiil (JjLjijJI Q^HJej (-jjJjj/^I Ijui (Jli 
Sjijl III" a packets '"'Ij ^"a ji xJsLIa (_y^ ^ ■ "^"' (<u i Ijlor aJlJ-"ii nil l^j j < mij 
3JjJ»JLI (JjLjijJI (»3.:>- Tt-iis tiJJi jju Ajj i'AjJI fj.LMjX\ (jlj-iju L4I0 (_p ^<-«Jj 

7-Llo route jL^i^ i^i j-^^ tiili (ojj i L^LjLc. f_^\ message switching JSL^jJI 
Ijlj^ aI^jJVI |JJ^ destination i-aji^JI Siaijj oiigin Jj^'^l SJaiJ ^j-u .U wj 

d A \ "1 ^ t 1 * Ul ^ t I jj_i_u^ ^1 (J-S-4-1J i ■ tj '^ ' jLolA j i^al (^^J^^_Ld (2>^ (J-^-i-ll 

«LjJjijjjto (JLj.2IL<j<VI 5j.^^l u^i^ )«-2j i-ixx*- ivJiiljLjtA ij^ j^ I j "■■-" 3JL<j<jJL! 

5j.^:>-l ^J^Lui^ 3JLuijJI » _; !--> ^" I 4 J I iiS<ll ^ 1 3 ^ \' i^i-:!^' l£i ' ^ 3*^iT" ' 2-^<-^i 

.JLujVI 

(j-SLa ' ^ "a i~»VI .^"Vt 3 '\ , Ml 5«LiS *-^^ (j-* '^^l L?-^' ^ (_,lr Sj^Lc 

'^^* ' J '^* * ^*-« i"< J^l ,^"V1 CjLaJL>. ^:-4J (j-* jJ_jL_ujJ| (^j.^^ (Jj^:>o * i^l 1 nt 

Jj^ V JSDN j_<-aIiJ,l doiiiLi i_ajjj«II 31alSail CjLaOJJI (»UaJ Jli (^^ 

ij-jj-L-Lo^l cjLjLu y\ (j^Lill (JjLjij jl 3_LfljL^I (jiiUlSUI (j-u aUkill I jufc 
aCLj 3_j_<iSjJI uulJLJI (j^ 3liiiliii 3iolSJm uuLooiJI j^LkiJ 3j.uiiJLi L^Ka 

iL^HjLc. (_^I (Jj-aJ (jl (_yJI CjLS^J 35jji (_y3 3*^ J Mill CjIjI I II a jj£. I JJJ'^j" 
y J "^ (J_i_u^^jtj ^ .^" . ..jt LLulS_aj LujLLl, ^j->- 1 ^jj-ui (jjj i if^ ' al ,>> t ( (jj_3 

(jiiLjl^ill 3x.jJiJtA (_^=-a (_^'=t!-I 31aISJlI,I cjLajii-JI 3'\ J Ml j-^ i-.VI ,^"VI p-l^t 

jL».lj p^ x_o J^Ulll (_yl^ Sjjj-aill 3 ,^,^^",11 terminal equipment 3j"ajUtl 

. (. .^j^L.L<;Sjl iIJuLu i(jjiSLiII i(_ijL^I) (JLi-ajVI CjLoJL>- (j^ l'-^" 



,::,ta}lAoJI _pac9 ujsJI 

JiLlI cjl^jjiuJ Sj^Li. CjKjJu Jliil JjjMi (_yl^ ijJLufc (jlSla ipublic networks 
Sj-oUJI iTjKjJJI aJJt, ijic ^LSjVI jj_u La ijJLufc jiJLj /<sJ SjsUJI oKjJlII 

(S.^ (Jlj-^ jj-ri '-'-*J i«Ll!L«JI (JjJLijJI CjLifljj 4_4Je.UaJI CjIji o "i i nVI vljli 
(jl t-iJaiJ I JJ ij-j^IiOJI SJLvj^ (_y^ ISDN /oJaJ trJIjLa :^^,J;jlH i^JjiXI 

(Jila 3^L«JI LiiLiLiaJI (Ji lIiISLjJuJ 4£LILa julL I j"^.^ I 3_ujj(JI Jj jJI (jl 

j-lC (j-aj iCjLajL>ijl ^JLA ^Jl^ (_^j^ tillAJ ^j-a cL4.:*-j CaS^^J ^jS"i t ti tBITNET 
t5 tULSi,! a-a-liiil ^ 7->Lui^ iJIaLJLi jl (j^Li idili Jilt^ o' JJ^p-^l 

:(aLso^l ^Uj) ^jL*biyi ^1 (aLso^l (^Jl^l) <_yjJLuJI (j^ -^ 

(JjjijJ,! (j-a : JLvlj j>L>ol (_y^ diLa^mi J 7i~ M ti^p- (_, jl I ritl j^IaJI (JjjLjiI (_yi^ 
SjLiJaJI 3_j^jJLIIj d_ujuill| juVI (j^ (jjj_uSjl CjJl:>o Ji^j J j^" • "t I (_yJI 

ijJ-ualjJLlI I J_<k (_5-Lc SjJLflJI j>Jl.2^j (Jj (_jjLtujVI (Jj^IjIlII (j-^ (jjjj ■^j^'^l 
^LtJ i^^\ (_, J I Mill ^^l"tl 4^^ SlaLuaJI 2LliLLV| jjjt^ jjju (j^ liJLlifcj 

. LLa^Lcl (JjLjiJJ I : tj , ^ a L^_La 
iJjLlI,! (_yJI L^LaJii. i»JL2j(_ylII CjLajUU |_j^lj_a i_^\ (_, jl i nil j^iaJI JJLalj 

cixjj cix^j^ ; Jl^Ij oUoI ^ ij.^ju ^1 TELETEX (j-uSllJlII CjISL>J^ --.jjl^a 
5y.jalj_jj cl!^L.«_«JI jl < I iilj CjljjLLaJI p^i^lj Jjj^j Jio^lj^ jj^ L^La^LL^ 
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Cjj /j ]r> (j-SL!j . Jjii" I rill ijja (Ji-Jj i_gl [Jj^ cdJij 4 o (j 1, 1 <J1iIJl».3|j t-jLcuJ,! 

interactive (_yjjLajJI j^IaJI (jj^L^I (_yi^ J-«-»3 (_^l CjLoyL«II (3^lj-o lj-:P-i 
liiij Jio oU^VI 4^Lu VIDEOTEX (j^iIj^Jl^I iZi\<,ru ■--jjt;^a mode 
LuLJj^ LgloLal ^Ij .PRESTEL ^<s_^Li a^jijjJ,lj LuLLj^j LgloLal ^1 

JlJsj i/oJL«JI u^ L^Uo (j-uS^jjJLLtll (<jaj jj^f MINTEL /<s_<jiLi 3^j^>j(IIj 
SJi^^Ji (j_o <_Jj_ij La (_yJI I j J "a (3_l^jJaJI (Jill Jjv^l) lySjlAiXl JJLC J-i^J 
x_a (JjLjijJI (JjLjJ (oJijJI jsJUk (_y^ (jJj'iMioll (2>Sju i(l05) i-L!j "i i"i a (j^j^La 

diLaJLi- (_yi^ djajial^l j>jU| 'll (jj's" i n (jjjLaliJI j^laJI IjUk q] JlSjJil (j-aj 
CjLjSJil CjLaJL>- (Jjj^jjj Jlju (j^ pU'illj i JLtJ jj^ ^jjjijJIj n_g^jJI JUj^l 

: dJlLaal (__>iaAJ JijJ-i (_yJjL»IiII j^iaJlj (_, jl i nil j^LaJI (j^j ^J-^' TH-'^J-'^J 

S_Ll<^Vl (_>iuiJ -is-jj (jl LJLv i^jkit^Lui^ i^SUj MINTEL S-SLjJl JMi- (>a 

ija^Jjl-La (_y^ jljii ij-* j' ^ , ^ , ^ ^-'i ^ (_jl£La (j-a 4.<t>.^ jl SjjU^Sjj/ CjLaJL>. 
l.aLw"i III <JliuL>.VI ->_;-» .^" I ^ ' '^JJ CjuLaHaVI A I'll ni (_yl^ i_jjjjClJLi aj^ ji 
CjLfljLjtA (_y3 J^i-jJI dJ (^SLx-i 3jl ii'ill jljl (jlj . ^lla Ljj^KoJI diLjUtlaV 
/j_aLJjj sLcjGjjiI jI . ^ . ^ . ^ ■^~ 1 1 jl 3jaL»JI jj^al (_y3 43La^ijLA (_JJla jLlli-V 
IJlj* I I i^JLj (2>Ji Jl iSlj-aJ i—iLlS (_gl dJiLa^LLA j^Uisj jj I'l" i nj ji ii_!L«J3U 
ji '-j-'-J-S (j_a (__)l3j_c jl J i"i t La CjJL^vLj dlLaj 1 < U ALia-l djjjJEjJ iS»l i iiU 
. ^\j^\^ ^j-iJu^l I II 1 1 *iji 4_i-i3^L>.j jLS-lII CjL^jIjuj I tj "»■ . ^ rt CjLL:>-j-i.iLA 
(j_a J-JJ^ p^J J34I3 JLxla-V (_yjjj<JI (oJUJI Ll^ (jl t-'^^J :(_yJjJ<JI (JjJll 
»_£jj Jl^^ ,<id ^ II ,^"VI cLiiJaJI)) I ^j^*" jll-^ ' (jl (jSLflj La jj-itj ,d^^ ,utl 
(_jj| A^LcVlj ^1 .^"Vl CjLajLi*. d <J it-^ 'i'Ti^*- (j-« (oJi-«JI p ' "-^'J (jl (__)iajijJI 
CjLaJLi. TT jTi I II (jPJI (_yJjLaIlJI A^lcVI 4j^ jl 4jjjj^I i-aLjJ'i/l 3ji liyCuJS 

3ijL^I Ax I iilLi (jjotM I II (jjjJI (jjjjL2JI tLu^al ^ ^,ul j^.C . (_j^jl iJiiLa^ljLA 

(j-C Ijj2.j_(j (jl (jSjJll (j^ '-^'-j 1 JlSjij isLujjiaJI i"»VI .^"Vl L^ Jt!-*^ Ct^' 
(_y^ /a^ji^lj^ (j^j i(_yjicuJI (_,iil"tl J^4^ l(j"iil->- (_^l SjLiaJI jLVI /<^(j iiiri'ti 
CjLajj ItU jjLx-ia_a (_^1 Jj< 1 nil JijsJl i iL^t-uDl Ja2_Lu_u ^c^jjlSLa jl p^jLLa 
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cLuLlJI 4li!| La I KCja^Jjl (j^j j<sJL«JI)) jl .^"Vl iJliK j i"i » .>." , ,. j-^T Jjii ji 

^jjlirill A>lc:VI ii^ jl 5-1^1 Mroll jLlS^I iia |_;^ i((l^in!j (_2>a» (((<sJL«JI». 

«iLuJ_jJI ?Vj_ii jljj-jJ i>5^l-jj tjl iuLaj-a^ ^i:5tj La tlj-2^1 (_yJI tiijj i^jJl 

U^j-S U^ (JjjJaJI Li^Li Ll!-iJ:jjJl:>JI LLJejju Jl^JuJ L<ii-<_jjj(J I (j^JeJj 

3j>-L>JI (j-u^I (_y3 iiLi ^ LiJl i4SjLiiuJi,l jjx. jjjiLiJsJI Jj-cj 3jjl . nil t-jj 

Vj 'ij; ' '-^"Hj 4Sjl niW i—L>- J-SljJ iijjLajVI 7-jljJI «Lp.V (Jjl-i- J(j-v- j_yJI 

Sj.£1IjJ,I 4j^^ic:VI uIjLoJJkJI *ljl laJJL:v LttSj^ LLtk: (_)^j-flJ liilj o^ ^^^ 

.(_yii5m (_y3 j>Luj/jLo Lx^ u_>jfcj;»- La^Lji-l (—ajlijej 

SjJlS -^ _■ '^"' /<s_La . ^ "VI ,^"lj cGLojijLA J \l ,^ ^j «LSjuj 4jla J ^" '"' (jl (_yJI 
- Jjiill <d.ac Vj <tl<i:>o (jl 5jjJl:>J,I Ajj ni<\\ 4jj^li » jU" , ,." LiJ^ (jLtujVI 
(_^l jLflJjl (_yi-C <1jjJi^ (_y3 di- -; e- u ^i Jj i<iJ |_gj i^"n (jl-JjJL>J,l Jj^j Vj 
La (J^>J 4 J 1 » II (_pl_<j<^l ju^j3 i_^i^j L^^lIljEJ LoJLi^ LliLajUU j 'I '^ " 

j3^jLUi£ :^La_ij3j ^jLoij^ij 7r w f^ I I jiS_Aj ijJSLtioA ^j-* «Lu^ (^^jjlj jI ^'*^ ^' '^ * 

<GLiia dJ Jxjaj Jj'^' iportable phone JLaJ t-ajLij Portable computer Jl2J 

I ^^-» ^ i(jls L^iLj^v (<sJL«JI (_5i^ 1-4^ (J^^ lt^' <ijJL3u j-<k (_yjQjlj "ija^ljjj 

• ijjLajiiillj 4j^IjJL>JI 3_LaLLiJI oL>.jJ ^'^a? diljj 

(2>j^-jiSL!l (jl VI «L1jI ju (_y^ J'j'-" JL2_L!I lJijL^I q] ^ f«^j-" (.^J^ 

(J-LLlilj i^jUtil Sj.SJlj^ d-uLa^L^a dlLaJii- JLilll (_yjLuJI Ijtjk jj-o (j^JLajIb 
^JLj «Lt_a ^L_aLj>- jJ_Sj_b ^c^la ^JS j in ill ^j-* btx^IL:*.* jj_ijtlijj ^Luul LuLi:>J 
«L>.Lj_aj La .U^'ljl /~<l Uj--t I J tljIjLill j-iJ^ q\ L^J » jU" . ..J (_ylll ^^laJI 

(S-Aj aJl^jJ,! jsJIjlII j-iJiJ «L>-ljj (_aj^<_j^j(JI (j^»-i 1 i" K i"i a :^_yjjjill (_^jjitl 
4_u-ul I ri->- i^jlj I -1 j -l" iLuLajijLA LuJjjIl] 5JLlAll (JjLji^I aJ^ (j^ja^JLa 
js-^J (J.2Jj (jl (jSLxj V Jljlj (j^ jl» i'?"! I III /oJijj 4_j^Lu^ Ji-*^! (j-* f"^'^ "-* 
/C^Hi^^e-co (_^J i/c^-La Lbj)jjj_j (j_a tijjj jJjlS * ^1-^" ■ ■■ t LjS ^jyjjjul pjuIIiJl ^^ ■ * 
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^Lail >><" I iiilj i^Gjj^La^j tial Mi'sl ' • « ' ^j (_gJJI (_jj-i3l (J II I iiT-'ll i—xjJLjiI 

, JjLj i^j^ ^^^ 4.>-LL« t"!"^ 1(^1 

(_y^ Sjbjijsjl 3_uLo^Ll1,I i_xjJLj/'^I ojuk (Ji/s ^ ^" ""■ (J i>->m j_y^ LjjjLt^j 
j_L^jjj «Ll«JI (j_o JjlS'll 3^jJ,l SjjLill 3 ^jUtl y\ i|2>o^| sj ^-vj 3 , >. , a 

tLJLaJQI diSJjLLa aj li iti 1 1 ^1 ^iUj-cljKJyi 3j.^^ jj^ -j 
^ ^ J ,^'11 ^ ^ "i i" j^LoiJl J i^^ti ^j_a 7 : 2 ^j ^ A 11 ^^^ u^j_tu) LiS 

I JLSJj i«LL4jaj aj n ui (_jJI ^Ljjil'jl ^jjs>- Jjjjo Jju i~iVI ,^"VI CjlSLjji 
(_gjJI x-iiajJI J-Aj i3-J_)-j-L>oVI dJiill i—JLLi^ III iiLuJ LjiLjiI Sj li i"i 1 1 jsJUfc 
*4— LjLqjj 1 t U CjLa_Lj_Li3 ^_^A^ Cj-aId^ ct^^"^ 4_j_aiJl ^^_i2jl ^j-* Jri^ «l_t^ f*-?^ 

, I j"..l".<^l< .':.Iji ajj^tl jjx. (_y^ 4jij_iL>iJVI (2>c 4jjjj(JI (—aJUJej ' ' '^H I juk 

28 5_j3_iL>o)?I JjLla (^ >l£LJi 90j Lsj^ 3 1 4_i_ij_«JI <_aj^>^l jiu ±u^ 
<i^L>JI SJljSij 43^1 J 4 < I iij j-jj_L.L<>SLll 5jJ^ *-^Si3 ;"-* • ^"^ i"' 52j L3J.JV 

1 j U , ,. tl ^j_a I^Jlj CjUlJjI 3*_L<ij>- t L^jj" I li" ^t (2h>-4-i CjLiljl SjJuLLa '^j -^ ■"■ 

(_, 1 r iSjL^Jalj Tc—LjLm CjLv^ (j-a <iJL>.jl Jj^ i n" i-SJi^j i(_yjjj(JI i_2jj>JLj 

^j A ,". II jj j u (_j_Lc i_jjjj<j (jl it^jlil (2>-« iCjLtjLLaJI jl 4_ujJi,l vJiiLJuLiiJI 

i_aj.:>JI ' '-^ ^ • " JLSJ JJ-jJ La (^jU'l ijjt i~i~itl joiaj (_^j^ia-a jl (Jl i^'VI CjlSLjji 
A-a-xls (_pL<j/j Cjj-sI^ (jl JlJlj iCjLoj 1 »1, I Ll>.jJjJSj SjJqjjji iJl4:>o LaLxj 

CjljriMill lj_p.ij high resolution video screen (_yJl-«JI Jji=tl!l Cj\'^ CjiA\ miIIj 

.CjLJtUI S^JutHa 
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,::,lo}la£jl _pac9 ujsJI 

^j^jju] (-_3jj>iJ1 «L>JLt_a JJ-* LLaLilLAl it-u^^^ (J-^-'-> tl)' * '-*-* '-'-*' "^^^ c^-i-*-* 

SjLcl 4^j.j>J i—ta-L-all (_g^iill jLjtAjVI SjjiLliaj tl_i I n't (jl (jSlxJ La LlILs- 
100 <_JjLij La liJLui (ji VULa (_j.flSLjj ij<sJL«JI |_gj"i I ri a (_yi^ iJllLLaj^l *Lo-J 
Sjjlja^ L*!! j (_yJ-«J . (jILl-l^J I rill jU-oVI jLj^jl JiJLJ TcJajjJI (_yJI Ojjj Ji^ 3J<J 

d-ft^j^l CjLaJL>- jjlj <1j^Lj>- id-jJVI d-jiJv^pJLi ^ ^l«"l I jj^^Li aLu-aVI 
L^ Aj^ l_^\ i^j^LiVI diLaJLiJI (j-« Lcjj (JlLfl-i (jl (3^-X-i 3 A Ij'^ll SjLclj 
.i-jj^jJI J_'^" "■! I (_y3 lIi Laj U U LliLaji. (Jill's j "a 
sLijIj^ djjiajl iCjLiill SjJiJiILa tLuLajUtI /oiill diLJlSLa'^l ojui jijUxai 
(_gjLiia:>JI JljJJI I Jl^J I j J <"i I rij (jf LLLiZLa ^Irj L^l£jl>.lj CjLaLSiLlI jlj^sJ 

(ji LJJlUcI U, (JjjiaJI A J (j li 1, 1 (_yi jl^J>JI I Jut J Ir-l-^e-l (jl TT Ir-I_l Vj l(jVl (2>« 

p j«JT^ p j * T^ ' J tJ^J I'l'linU jujejl (j-a jjS Ml I (JiajJ i i^lj .""i 1 nl <iji^ jll-^' 

Ij 1 ^ ' 'M U, ifC^-La ^ '^-^ 'I t )L?t_u£3'^ ^^jjo. jj-a Lillii ^_^ L4-1 i5jL>.lj «L^^ ^^^ 

LJJ (jA_4J Vj iLjjIjJil A li I" ■•■J, I (_j|^j>JI f_^ Sjuiaj 5jL>- CjLjiIjJ jj^ '^ 
^^ ^o-Aj-la-i 'L^^j ja^J Qi^ 0' 6-" 6i>*-^' fj-^'^ O' Lii-lj^^ >Lc Li^ 

(jl . I 'I .^" . ,. a jj^ /c^Lt^jjj LujIoLa jukljjiJ 4j^L>JI -" j"'Ijj ' "■-'''J LuLalj 

^ /j , ^ "»■ A 1 5jm_a 5Jl^L>- »1 J Mil jj-3E-a LbLj ujj t Ml JJ-* ^ ^ ' •'^" * tji I ulr 
Jl_ljI L_fl_3^_a jj-a (^^Jt-a jjLjtUll iUjI^J '"j '^"^ iSj)"' ' "^ L^-J-^3 *l5.>^-?^' 
(jJ^^VI SjJaj (J^L>- (j-a Lciajl (Jj uliia ^ • "■^' (J^t->- (j^ i_u±in i_£/J V (_g JJI 

ijd^^t I (t&^l <wdM 4 : 3 

^~l «jl- .%jjt\', .. ^ a pCw'H I :4 :3 
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-/cSLaJLlI j^ i-j j "■> i«LjL»iii Cjlj.ja_oj ojlj^ Cjljij «GUjI^ Lj^Li. I .ft (_y3 

Jjuu ij JJI 3^j-uJI /oiilo (_yJI J^LjII Jj^ i±Jli!l (jj-lll (_y^ 3^U1 5^:1 ..lit 

<:Li£Lui£LJkl 4.uiJLl^I (j^J <:LtjLu3 /oSLxUll <:UaiJLLi& I'.lt^J i i'"'J '" J^ '''' ' " ' ^ ■^ J V 
p_jj^ jj^ J ii" 1 .1 a f-j^ ,_>^L>JI 1^< tUa I". J I ."i^l jj? (_yJI i3_uj.^SLII "i-ujA '(jllj 
(jjijjil (_5Jdl LLjIsUjjjjjJI joi^ (_y3 (_gjJaJjl L^iiLaJLa CjJl>-j (jl Jijlj ^.jjiJLI^JI 

ji ^j u -^ 1 1 j^L^I jl J -^- . ^^ 1 1 LuiLso <ijjjjj_pl aL^u aLl^JI (j-o (jLuijVI 

jj:>-1 J ^j 1 .1 1 t^^*-^^ Cj La^ U U jLjH^ tCjLajU U cL>ijLt_a . )Jj_x^ ^j-* * )j-x^j-A 

<4jjj.^I jjIjjJI Ji-h iSj-^ lJJ-" crdH^' jW^ J:''-2J^' >Af<iSLal!l 5^b 
(_^LillII (oSL=tlll aUoJ (_yk: t-^^aJ (_ylll i-Sl Jui'i/I JJl^ oLa^LiII J^Li- ,j^ 
jl 1 .1 a (j-C. i_a lj.ja_i^L! L^ 7-jo I .ill JjJljsJI jI ir-QJ^I iJIiVjjlaS iL^iiiso 
jjjls (1>^_3 ' J^' Jjjiii (_yi^ automatic pilot (_yJVI jLIaJI ^Uaj (_y3 (jlj-iiaJI 

j_»^LLc (_jJI i_JJ-ij CjLaj I < a ^^\ i_3l JUfc^l j>J_<fc (JJj:>o jalu 'l-uJl-a (JjLxjJ 

I . I ..Lill jjL^Li 4^ /oSLxUXI Allkltl iJiiLjJl I'^j'^' LkjjjLi /&j-2j (_y^\ ^aSLxIllI 
(_yLLiII «lj'i/l (jjl-LaJ Liiajl oLa^Liil ^1 r-Li=tJ (j^5tjj i3x.jj^jJi,l i-aljufc^U 
ifeedback 5jijjJ,l 4j JJuJI JSL^j J^Li. ^ dilij ^ua /oSLalll ^\jX\ j .^^«lt 

(_JJl^ c-il I II -kJ CjLaj I r U «t.j>JL«_a (j_a pj_i ^1 nilli (_5i^ Sj^^-C ir-LiJtJj 
Jj_L^I I JLji Jjj^j I i(_yJjLii!l 4jIjIj AUaJi! i-aji^luiil ^b'^l (j^j JjJ^I 

(_jjiM^ (.7-^ I-^Ll!! pL^jl (JjJjtjJ joSLaHJI j_i^U^ (_jJI ^J.LMJ3 CjIjLJuI i_^\ 

« ij^»(jJ (_ylllj SjjjJil 4jJJuiI closedloop 5rtU!l SjjIjJI ajjt, J'^_' ji^j^I 

, L^ T-jjiJoill jjJljsJI jl 1-^"' (_y^ j^j^l I jui 7tjj-aj (ji Jlju VI L^LJI 



107 



j_caU^ (_jj| 'l^L*. ^"a-Jl^j , "J-j'jjj 1*^^^ (jlS (j^.>- (_y3 n^^jus2S\ \jt^^Js>- 

jjj^ujiSJI L^ L^Jju (_ylll CjLajUU (_1j^><J (jPJI (_,-'* (aS:»IiII CjlxlLs ijt^l^l x_a 

■ Jji unW i_aj^>Ji (.3-^ Ij-Laj (_jJ-II CjIj-liuJ,! «_o LloLljJ ' "'j'^"'„' *— *tH*t' 

5j_iLJ,l 5 I ,^tl cjli uuLojJJI 4J1_4_«J 4_Lo ^1 r^V 3-1Ujl1 Sj.uiiJLi 

.-.Ij \l ,^",al ^^^i^ 4l4j'^l ^>JJI-J I Ljiajl tljlr sLbj i4i^di!ii(j-* jojilj jj j -i-^H ■ 

LJ^J^I 2:4:3 

j3^i-a£j| s;L2Il!l JjJj J-*J "^LS-iajJI <:CL4J^I uliljLsol JljvI lIi^j^I (jiL<5-i 
Cj^_jjJI <_ijjju (jSLxjj iCjLiscojjJIj joSjaHJI djjiJiJufcj ijjj^LJil CjLuj_pSjVlj 

cLj^Liiaj^VI Sjj^I (jjjl^jtj j>Jj_^^^;Uji£LII 4ji /<i£LaIu Cj|jL«Jil (j-« pj-i J-* 
' _ • j jj i<lj I'l I no 1 (jl JJ_>3 La (_jJI (Jj-aH! 4SjL>JI 3jjj_a 4_iJVI <icljj ' . ' ' ""^JJ 

lisLfllilj jLoUJI ijJLu^l L^jSUj (_y:o. 4j^I£L!I Slu^Uu^I fji'i^l oJlA ^.-^.a 

OJjSuX\ "ij-ijj_jjj| (JLa^. iU (i^ij CJ^J^I (jl l(j\i!lj (—fljjkjju (3^_^lj (3^^ jJI 

(JL^ Ji^j i4_LLj(_a (J_4-C CjLcLcuJ Jlj^ ji i—iljj^l jl |_gjS Ml jl jjitiis OJ-^ 
4— l S — LjLSLi-a 5j^_u£i_j (J_4_»_j (ji-Lrt- t lalj j) LlxId 1 j-(Jj^ (jLt-uJ^l (jl ^^* ■ 'I 

. <iLi:>0 OJlJLJ » jU" . ..J V (j-^JLA J.>- (_yJI (jSjj Cj^j^lS 
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)Ljj_aILll '"'' J^T* (_p-a ^ Uj . .. .11 ^L^Li ^ I J ^ 1 1 LiJLv Cj^j^I a Jiir" i ri_tj 
JL^k-t Cj^jjJl ^ '■ 0^ f^-?-^ rH'-^'^'J ** 'tA^-^^J LJijIijjlj y-L^^js T J I CjLlLi^j 

4_u-ul I ri->- (JlLo iSjj^^l (jLtujVI iIjIjjLiI (JLi^'ill i—iLaj-al £L>-L>- 2jJj 
(J^ljilII (_,lr «GjJl^j i4j^j.;>. 3jjj_aj . ;j;j , ^ ^, 1 1 ^_^j.>J\ (_^ljlJI 4^jj i<tioUl 
i_aj^>_Ii (.3-^ 'j ''^"' (.T-*^' '— ''jt!-*-'^' ?-* (— ajSHll 3^j.jjij SjjLLaJI (—iaIjJil x_a 
i—iLaj-ai (_j::a-o (cLuJjiil CjL^LJI)) i—iLaj^l (J:>ii jj-o'jI j>JLii (_p VjJ 1(J.«jlII 

^ '^■' Ci^j i_$\ ijfja j!jS\ ijf^^j.^ J i'?! ill dVjji cju jl2J i«*LSjjJI cjI^LJI)) 

Ouu^Lu^i- ^^« ■ ^_jSljejJ jjLjijal I j« ''^ Ct^' "^.'JT'^^ 3JVI tfJUfc 'LiSj f_^ 

(j-o I". 1 » -V (ji (_yJI i^jLa-C (j^Lolj "i^jj (jr^ <4_4.».ljJi Cl s k ^u s La «GljJl^j 

. A^jJI j-<iJ j»jJUk (jyJI i_aLiiaj SjLa-"ii ria cLlII's r"il ((sLlIVI sLuLjiJ 2I)) 

(^SaTJI 2 iifi >'igT 4^1x11 LJL^jIUI 3 :4 :3 

.SioLiJI ^lU^Vl (_yJI (^^lij^sjll) 4jj).j>JI Siu^VI ^ -f 

lillj jLtjtr^^jjl /<u ijjj/LlIIIj jUo-VI cuVl5(jlj.^Vl^c:j|jjiiljc:jV^I «bl 

j|jj,l (j^^Ljr'ii iilj 3iijjJI Cjljlor (Jilo 3_uLjjiJI (oJiill '"'Ijl 1^ 4lL4jt j_yJI 
"i-LSj-jsJI 'illxj'^l Lli^o r-jjLJjj i(_,lo<U (JjLallllj (jjL»JLl iiiUoj ^jjLlajSJI 
Loj T'L^Vl ' ''-' J 1^ -► " J -"_;i '^"tl CjLjIa^ S jjLui^ ^_^ ^^u-aSJl aljLJr'iinl 
<ua.uijf ^-i^Ct^ "-^^^^J-^ <:llaLJuJI 4IL<u'2l jj^-»"t I JU^X-l (JjvljJ,! Djuk Cxjl£ . AjLJli 



. ^j t fTia jJ_alSlLa ALkaJ ^_^ 
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lijj^iajj w^ \l ,^" aVI J J I -a- " 1 1 3j-^ (_P-* ^ ^ T" J ' ^ ^ 4j1<jjlII SjIjVI i_xjJLjiI 

Linear programming S-iIaiJI 3.»-oj_l1I i_^LjLj operations researcli CjLlUjlII 

.3 iii'^LlI 
. u rX-.Wj^ i3±oLiJI ^lAj'b/l (_^ Jiuiil jijioJI \jjt, tjl :^jjlH t5>*il 

3^jjjiJI '"'!_■ 'I .--"alj i/<sj5cj>JI i~<lj \l ,^"alj i(jm (jjJij I— ajiSjj (_y^^jJSlLll 
3j-aai.jJI SJLajil 3jj I riill LjIjJiI (j-o ' U,,W\jj^\ I ^ K-j-lajLU I j La- (jl-3^jJlj 
jiLjUal (_yJI (JjjU «Lujj(JI Jj^pjJI JjJ (jl 4j^Li. i4_ujj(JI (jl jiill (j^ j_u^(_y3 
i^jLiiJll aJJt Sjbl 3ji:jJ lill jj iSialSill »_im,o"II ^y>. L^jLiial JlJI^ iliO^'i/l 

.(jlSLoVI joij SjlsI^I 4JUj(JI (j^ Jjl^'ill (_y^ 5-1^1 Mr^ll 

(j^^m 3^1_U-3 (_y3 SIaLJuJI 41<JJ^I (jla j .^-iC 3_Uj^ JJ'^ 3 j I riillj Lai 

(jjSj( tij iL-ajju^D (_j t ri*^L(j ' ^aj rt ^^^ » 1 1 nil ^JL^ ^j . ^ I, I * ' ' '^ U * ' ^^ ' '■ >LLa 

t_JLLI 4jL5cilo 'jj 1-^" (_yI^-31oLiiJI 3l*j>U SjaijlJ^-jjLal (_yjl».^l u^Lill 

/C_lia_Lj (J-4-t3 (_7^1 * y '^" 'I fciiiJ (^^)-£a_ONj3 (j^L>. (j_a LL>-^^^_tSIlJ I (J^ (jl 
(__>.aiej Laj^ Sj^Lai- i_^i^ w J '■■' 'LLoLiiiJI "il^jal joiij jIj-lLuI (jLs cdJ j^j 

jij f_^ I j « ' ^"' " " ' I J I j 1 1 1 (_pLi& ' 'I u^" . ..I (j^Luil (_,i^ (^3-^ '— 'tH^ ' L^iLiLu^ 

I JLik (_5-Lc 5j_La_LjaiJI (_,-Lc ajjuill ja^ O:^'-^' ^ . ^ . ^ ^-'i 1 1 ^j^ Sj-lLi^ <iii 

'i^ijJLv'al 5jj:>JI ^U'ii n" (ji (jSLxj 4^L»-j (j-i^ dJJi (Jixjj i(J^LiuJI ^i '^'W 

tZi\Sj ui II (__>ia_«_l 3_lj.j>o £LHji>JI j>JLA CjJiSi J^J , I j""^^^ jj I "' (_y3 ?"-lLpJ 
(Jl)lS_^.jiaJI ^JLA lI^JlI^I Jl^ 'j '^ -I * (jLi-ia_aj (j_a ^j_tiiL«j1 «Lbj_a (_^ ^^^ ' ' '^ 'I 
i(j iii'iLllII I j Aaj.1 J.jJ«"t cdJij I 3 "JtJ ' ""' '■''iP Ct^' )> I mil r-LuV joJij CjJ.>-1 



.4iajVl (<JaJ Liijijj (jl (^SUj (_yl!l 4ljJI (_yJI j.2lij 4jI^I SJUjiJI 
1 j « ".I , ^ ^ ^^^ 3_LoLiiuJI 4IL<jj^l (oJiaJ JLi-jV 5-aJ?"l,l JjjJI (_,< i n (_y3 
i4j^LLll (JjJlU I ^jj 1 .^" 1 tiJJjj Ij^iiJ ij^'^' » il .^1 1 j2^ ^^l^-"tl JjljelLji 
JLjJlJuJI jJj>JI i-j-^^^J "^IJi "^j i(_y-ij-«JI J o" I noil SJlx>- 4_co^ ojLjfc jJljj LxjjJ 
(_y^ I I ri'^LLa iLu±aj J A ,^\\ |Ji.Jij jjl (2)^L4J i-i^^t>- 5Jl>- (_yi^ SJLv (_p jLH^Ij 
«Lj_ui_Lj_u (J-li ^_^ 4_i-oL>- ((4_L^.SJ1)) 4jLjLi-iiA ^_^_l1^1 ^j-* AxfiS cLujjul (^^jjoiJl 

» ' ' -^ 1 1 Q^ "^ J I " '-^^J-J^>- 3-Iji-C j-J^ 4 I ri'^LLa (_y^ ^ • •■■-" (_yjjj(JI » '.^11 JLaJ 

-1 ■ I ^" I J .^ "ai ^ I ri ""^Lij f-J^J (_y3 Lfl^'i/lj fj^J^\ £L>.Lljl (JjLji^ (_j ji-v^l 

<LaJL^im jjjjjl ^Lfl *^?-^>-' * (-jL>- (J-*J ^'^^jt J • , ,. t Lx-ijJ a^y>- (jl^l ^^^i-t-* 

j3jj ( II Lx-4 ^^ '*! -n '-^ * J 1 J* tl .^ rt tJluJLTellj 4 <i V (^ CjIjI on ( ii\ ^\ r'Ll^IIj-u 

LlLij-jsoj i3_i_ol_(JI JjjJJ oj-«-!l (<uJl2j f_j\c L^jji^j 1 3" .""J qI'' i_JLuJLi 

J , ^" ^^ I JjJl:>JI (_Jjjl3l i_j^ VI dlli (_y^ AjLa-"ii noil (Ji-J Vj 1 4-o.o.i-a (Jj^ jj-* 
diljLji- Sji^ (j-<»-'^ (j-« (.t'J^ JI J>^ J'-i-'^' Lt^ SjLc aJlJ-" I nil IjLA jjj 

t ' * ''^ * ^l_j.j>-'^l jj_* ^Hi-^ Cj-^J ,ti\ i^*>i ( .* 1^ * (j U f a jJS ^_^ 4_i^ (cSL^HXI 

;^jl_<jt/a j-^ioJ (j^*^"- ^jjUa i—SjjJa Jlj-"i i n"t jl La (_ji>- CJjijeJ (jl Laj -^ i J°i 
JL3c_j l^_L.<-i-a jjlS ^j ■^JtP" iiJJ^>- -i>^^?-<-^ i<iILijj_o (»Jt^J AUaJJI j_3^t-«-iI 
lill j (_y3 (_gJij>o Vj . ^"aj ,^'> ^ j'C'll < . « . ^ J (__)iiALc, (jjlS (»Lal sUjuii JJLSJll 

Jjjtj /g 1 r-i U aLs Jl^^ iSjjLm^^Lflj jI cjIjIjlj<JI cjUI^ Vj jlJiJVI oLl, 

SjJajjjAI "iji-oJiJI (JjLji^I <1I j^jj joJj , ^lU'.tl (Ji.1 J (j;j.jaj La ja^ (j^ "iliLiIi^ 

7-LljVI 3_j_Lo.c (JjiJul! L^LLaJ pi , n'tlj 3_uLojj'^l /oiiill Sjji^ *-^^ j-^ 
(jlllj i(80: I IO)softautomation3.o^LLll il<jj'i/l yx^ /oJaJJI oJLjfc Cj^^^I J^ 



(j-o JjJjlJI <iJ j^^JJ (_j3Lajj2l aUillll (JjL>- J (_jJI Juijj (ji Ajiir" I noil TCJJJ 
(_yILll ir-LuVI CjLojJjla (cJ^ (_yJI liJLIj (_y3 (JjiiAJI x^j^^ .^^^Lio ^H:!-*^ J' 

Sj^Lu Sjjj^ ^JlJ-"i I noil ' ^ ■'^■'^j (_g jjl (X-ray 3j ij . nil 3» m.'^I jL^ja^ iJ-<j-«j 

»LIiJ (jl .(_yjLajj'^l j»Uilil iitLkil oLJ^I J-ojlI 4Ji.ljJI Jjj-oLilJI j^^ 
3jljj>JI 'La-jJ 'U ■ I-* ^" I" I "^ li 1" ■•»J, I r-LuVI ii-ualj^ ct^ "Uirt^" Pjj:^ CjLajUU 

iCjLLujjIII 3x.j_<jij it-ijjLJ'i/l Ji-I J jUlII . U « . '--J cj^LcLflilj (jlji'i/1 iji-lj 

(j^ i<i3^L>-j r-LlJal LdJLk jajso-j idiLuSUll (Jjji:>o J Jjtaj iCjLjtlill Sji^j>.j 
r'LlJVI lIiLo^Lla ALlaj (__)i=^jij Sjjj^I '"'I jI-^«I I Qji (JjL^I (ftSLII IjUi J^Li. 
j__jiaj^^ "ijfcLjILlI I " Tr i"ij V J ,^"^. ^j jtx^lj (JSjIi (_y3 aJLJ-"i nU (_yl^ (—iajjJll 

J_i-Lsjj cjbljL»JI cjUIj^ Jj- in" (_y:L!l ^^Lflill (»lj^t_i Vj jl JJVI i:ijI-iI 

.*bVl 

j-i-oLulIIj jUjJ^tj^ I TtJJ^I (jl JjLJ VI <iJSL<t« (jSi joJ d-A^Ljl iQx-l'^l (jl 

i«L»^jx.j 4ijI:>oj 4lj-»- 1 n"t (jSLx-1 «(j,-<i i_p^ i<il«-i'^l <ijLi^ L-AjLiS L<jji Sj^^^SLlI,! 

4jjj_pSjlj^SjJil ja^LLtll )«_o jjI/Lj^(JLi^I (_^i^ i^jhjX\j^^J~iA^\ 7r un] JLaJ 
sLajJijJ,! juusij^ ijji u^j^ j-u^lc (_p (_y3 joSLalij (_^l ^^l.l<i^I aj.^]^ 
(_,lr SjjLS jj^LulII ojijfc J-J-4->- ^Li^ dijie-iis I i_gJJl sLxjiAJ lIx^^I (_y3 i5-Lal I'lill 
4j-al I'n II <iIL«j3l (<s_kaj Ll4--^Li-a I IjiSL&j i4_tujL«ILo Sjjj-aj lIi Laj U 1, 1 (JjLjJ 
CjVI (_y3 (jJLukj LLA icjj^ ((7-LjtAi» Sji^ (j^j La (Jo I'lll ^«-«-5cJ ALlij S-iLixj 
»_Li3 (jjL?e_aj jLjIL>- 2ll Cjl JLt_aj Cj^Jj^l 5j.^.>-l^ y-LoJa T J I j^_u_uj * J ' '^"'H 
l«_o jl^:>JI (_5i^ jjLill (_yJJ^pSLIVI <tie^ -^J^-* U^ ("Jl '^"'11 i_j3lSLoj jLiiJI 

3 J I nilLi I jll^o jju 3 or LJI 3i4j'^l ^scli oLsoVI (jl tiLi V -.^jjill i^Jjtll 

Jljj" mil <t^l^ La SjLt^ I LL>-^jjSiLI (jjjijj" I n a I '"^,^ I t_ijjiJI (j^5=-l LjJ 

3U_. . .^11 jljll jl aL>JI jljil J 'I '^^ (_,lr 43jiajjj/ aJl«J IjJiJ 3jjU3 lJj^Ij^ 

^.o^LlII <ijJs-iVI j«i^ (jLa jj^VI jl^' " (j^ , 3"iL ,^lt 3^j^ul jLjJlII )«_Lia jl 

V ^ j "'^ i3jjLLiJI ' ^ a I J 1 1 a'j-it 3 J -^ I J I J '^""i j-cisj (_y3 aJlJ-" I nil JjL^o 
Ijufc (J^jcjJ L&V^j i4ijjuiiaj (»j-2j (_gJJI Allaiil (_,l-»-l jJI jiit'ill (2>c 4jjj(3 
7c_u_u_u IjLjfc (jl 1 ^1 Ml 2lJ ' ^ ^ I * ' I, I »l Jj I nil ^ * nI ' <^H (j_a cLcj_oj?E_a (^1 ^1 lA ill 
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jLjJLII » Uaj CjIJljlII ^LlI^I J 'I '^ " JJiAJ (_yJLlILjj 3_l».^jjSJlII 4^jj>JI 

(j_a (_pLS » ''^11 «Ij1 (j^ I ri-»-"t Sj_uS Luaj^ £L«^LlII <ilx-!^l («Jqj ?cjjj 
(ilj^Li dJJJL^j iCjLlUjJI vli^jSLj^ 3jb!iU ijjjjjl t-uJLj/'i/l jj;t^" J^U- 

I i J 1 < " ^^1 o" itl ^j jj ' >> ' liJJi (_j.>.jj n_Jjj>.3l r-LlJVI juLisilc^ Cj\jjlX\^ 

3_JLc S^j i.lU" V (_^l Slajj^l SjjjlJI JU^VIj .jj^^lj Jj^i^aHJl^ 
(^1 LJLv 'J j-^ll '^'^J ispot welding 3_Ls.2i]l (»L>Jj (jijJLi (jLajJI Jiu 
jA^T 3 J ^ 1 :U ,^VI L^jjjj Sj^-v! iJ-»:»-j (138) cjjjjijJJ (_^jI JLp-l 7r^! 
ttLu-ul I ii->-^^ii$i LajI< mi" I III (jj>^_5 '^J>^J 4^j^^iiSI L^jjl <ijISj.jvj iSjl>- 

^jL>. cj^jj '■j^I ijj^ li^jj ' j.'j ' ^_'j "-d^^JiJ 4.Sj^jJI sLuioJu i-d I iKii 

(»L;eJj Ajjjj njLifcjJI (_pj (j^ VJlJ CjL>-I i nUj . UjU-^tl U5^ O' * j'-^"' ' "„' 
5iij°iJLll i_xj^jIl1I Jlflf Ijajjjij iSIaiill aL>J ,j^ Vja Seam welding Jajj_iJI 

jJjj_Lj_4.SL!l 4_L>L<j/jj <ij^ (oSljtlll /tilb ijii^jj . ^ u^ , ,. ,tl iJjjijaiiJI (JLa^i V 

4jS lill j (j^ (lukVlj i3jjj_a JJ^I Sjjj-aj (J-«J<JI I— Sj^^-li] tUjjIaj (3^1x-i (_j^i^»- 
(jJuLJ ^j) * J '-^"i ' "J^ '^ 1^' -^ '"■ 4_ul J ^ ' ^" L7^^"^' ^^'J^^ -n j '^" T Ji '^' ' " * ^^JIJ 
4-g. J <i -vJl 4 J Ml i!u ^ "J j ■^ " 3ajU'i ^ Ajj ,^ 1 diil Jj jjJLj Laj 4_i (»3-Sj L«^ 

, I ^" . -»■ I ^ * (J-*i-*-> ^_7^l J I II ill 
(_y^ liJJ Jl^j I LJI cLflJaJj A^LSDI /a^a (_y^ ^J-i^ 'jj-^ (_yJI ijll J rLl*j 

j_L4J (jl . jU"...~ ^^^1 3_JL«JI 4^jJI cjI J sensors 5-ml m-tJl cjI iii-»J,I jjj^-^" 

j_^Ja_oj , ^ -1^1 ' 1 1 J cLuiiiJI ■»-jU , ,.tl jj ,1 1 aj i«1_LlL!Ij ^ il.^ll sLuiu^l (j-u 



IS 



,::,lo}la£jl jioc^ vj^' 

. JL>J,I I jui (_y^ j<ujL». Jj^ Bionics Sj^j^I 

VI I "ia-aai-jj I <laJjj(JI SJLxJiil JjJl^ (j^ Cj^jijJI aI JlJt"! iiI 4_lI^ w J '■■' '-^ 
jjjA-j LoJlJ.C 4_»-3L>- ivIj^j^I «_o (J^LJilII 1 nlr /n"T"i n (—ialj^ (jJLcji (jl 
1 <i "i -K j iLlijaj ^ \l ,^"al jlsIjj V 3 Jl iiJlIA 5jj^>-u3 <CUbj^ J^ gLaljLa-". nl 
(_jJL1I » J '.^"11 AJ.^*- (_ji (_£_^l j-i^U^ )«_a ^LolSHo Cj^j^I LLlII (Jl I ii'iji II 

. <:Li^ $:LukILt_u V I I-4A-A t '* '^ * ^j J ' ^ * Laj>j^" 1 11 1 

jcvi J j'a 3 j«j_.Utl 3J(iILj Cj^jjJI »_a jl^:>JLj jjLilI,! (_gjjii!l JijijJI Lai 

«ull iJjJil La jjij iLJl (jyjjJtJI (»^iSLII 3^1jlaj 3^^I 3L-aJI cjIj jj-oI^I 

.ujLiSLII Ijui 



1^ 






^.^IS^Jt^t^^UtS^JI^M^Ult^ I :4 

i_yjijjj\ 4LLSjoj software (_yiA JJI ^3-^' 7tiLsj-a^ 

y t fi" 1 (Jj i^^_u_*4Sjl ^L^lj-J (jr^ gLal JLa-"i( til j < ^" ^ * 
3_jJLJ,l Cj>I j 1 -a-" llj (JjJLjsJI v2jLj<IjJ Jo i'uj,] 
Laj r-LLiVlj -1 J 1 '^" tl I - < I U U ^ ^ J 3 J 'I ,^"aVlj 
A^La'^lj (_, Sjiiijll t^^ia^ dil ji^ JjtiiiJj I IjjgjMiT 
i(_>^lj^Vl /\ iSJaj-iVl (_,_Lc: a 1-a- .,1 U ^lj_Jlj 

a_LjLuJI liJJj i^jjUIj a_ujijjl ajjLu (_y^ hardware 

d_Lo » '. .^"j (jLxjijVI (J-a^ O^^SHjJ La (J£j £L<»£L>JI 

. L<-uA I ti'it-a I (J Ml ^IJlJ 

L^ L^jLibj (_^l jKa>U U^j J.4JU Jiij (_^ I jd 



.o^ 
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,::,Io}1aoJI jioc^ vj^' 

<ijl^ La (_^JJI 3JVI (J i I'll a (j-O (Ji- J3 tJJJ L2jjjtA JJca^J i_ys[s>- ^j^j^ iJllli 

-' 1 ' ^ 1 1 I JLjfc cj L»-lIcJ pL-aJj (jl VI 

i"i'r 1 ifol JL^ i<Uj-A^j>. ^jj .^ t .">! rtji* 1 1 Ll>.^^_(\I1J d 1 1 nitu^^'^l l_*i1l>.1 
^ 1 _^ 1 . ^ " J ojLSJLiI (J.>-lj^ iJ^T^ JLLtJI i_t>-Li-aj Lulj '-^ri^J '— ''-i^?-*^-:^' 
«Lc,jL3 3JLS » ''^11 (j_« TTJ-^'^ J^^^H"^^^ JU^ (jl I «Lo I JiielLj) I J ^ 'J ' ' ^"j 
(("iiislj^ 3)) Lfl^j «3^1jl!I » 3JVI ojui 'L>-JJ (_j^ i^-oJlJ-'ii III 4j^.j>JI ISjU i«L<u-3 

J_Ll=tjJLS iJj^Vl 3_l_L<kjJI J_l-3l_L«Jlj ^IjjJI J>U- (j^ dil jj Sj-oUJI 

4.>-l I iiU (_yIaJu jjkj SJVIj (jLtujVI (j\j (Jj^^l sLflLv jji(_j_(jijj| |_jjiJI (jl 
(jl I II tVl (j-\_j J ' ^ ■^ _' La (jl (Jj-2JI (j5L«-i (jLiiJI IjLA (_5-2j ' I -1 j 'j ' <ti»^LiJI 
(jLtoijVl jj-a tljjj^tjj (jj^ejj- Ltlfl-ij «L:*-j JiILa < " < 1 ^ . U ^j_a J '^"""^ j' ' '""^ ^-A cU 2s Ij 

J£LI j^Vl jm (_yJI Lb Ja-aj (_^ I ''^^i^N >^' >* L« (jT^l-S-!^' M>^ 

(j-ji I II '>JI JlJ^-j^JLII SjljJ " 1 ^Ij tlj J ^ ,^ ll« cLjjLlj 4_i 1 , ^ ^ I j iiy_alj_iJI 
.(_jJQII (Jj-ajill (j^ 8 ".2 5j.iill j-li-il ^ ^ U i 1 1 J 
J J IX i rt ^j_a CjLa^Uu Ll^-^^jSHJ (_^_lAJJ1 (j i iill J i^^tl 1 Ju^ ^^^ jjjLu_u_u 
(_y^ LL-ie-iiaj I l_<j^j n_gjm I j^ •'^' 4J LLIjLjj (_gjjl ^ • •■■-'"' JljjJ,! (_jlr f_^j^ 
'ix>._jJjjSilII JlSIj^I (_5i^ (JjfoJI I Jui J o"i i~i_t (^jLi-JI (Jj.ciil!l (j^ I :3 Sj-iill 

•.aJLiJI 
software cIiLljc^j^I - 
knowledge engineering S^jjJ,! Sj^jlLa - 
software engineering CjLljc^jjJI SjjiJlIa - 

^La«^l2:4 

LJL^ii.^^;^! j^iS (j£ 1:2:4 
(_j_a isLft-i-aJI 4JVI ojui (JL-aji (_y3 SLpJI tijjijj (_ylll (_yji vljLjja^j^l 
jJljj <1>-Ijj>-Ij 4JL>-jl CjI Jl>-jj 4_(j^Je3 (JjLjiJJ^^^uj^SJI SjSI j i_jj<^><-i (_7^l 
(_j_ii vJlil—Lja^j^l (jl i(_ajSijjj i—jjljcjjj JtjJj (jl (_5i^ J-^^ (j^^ O^^ L^JL^J 
CjL<uLltlll jl <1jJjJ,I i~»ljU-^tl ^jji ^ _; -^ j ' " (_jJI (_pl MiU (J;*- 4_LLiC (Jj^><-1 (_7^l 
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j^a-j j-jj-L-L<i5L!l jLn^ (_y3 3_Lol£LII aL>JI jLso"^! ^^Ua «Ll».jj 31_i . nj iJi^Jj 
I Ij^ jsijij i(_jja_ul^pjj/VI pLajiil LoLlij jl (_j-<-ui J I rill jlj^l (<i^ jJ dJLuj/j ji 

^ j"'» iSJ^Ij tjl iiiiVI (j^j /a;>.^pJ,l jjj i_.*j(Jj CjLjjc^jjJI (jLs cdJ j f_j\r Sj^Lc 

iL^jLo (J^Ltlu jjl 3J3U (2>SL4J Sjjj^ (_y3 (jLtujVI cjLijitj a^ljuus jijjij (_^l 

. 5tj j , ,.1 4^jj"r I iij (ji (jLcujVI » jU" . ..J (_^ jJI Jn i'iII ^I 3JVI jsjijfc /^U (J^:>OJ 
iSjLaLfc (d-UjSjji) sLuLLjiI 5jjj-3 (_y3 j mijII j.^ CxJ^Ili-l Sh i_£lSLII iJJjlS I jlj 

(_yi LiLls (jl .(_j_oL(jj j'\ i"i 1 iJ-<»-«j j-*j j'^'^^l I Jui (j_^llJEj iJiiLisc^jjJI jjLa 

p J 1 ' ^ " ■ iaj_2_Li jJoLIJLI j-j^Li-a^l /j_oUj_i Lol iLuLiijI M^^j-* jI IrhL/^ 
(_yi ^sJaJjl o^\ J III C^L^ jJj^uji£L!l jjl-^"t (jyJjVI 5jijjVI JLp-^l j_i^ 

i<d 31<iSLo jj^Li^ (_yi ioLl5=^j_JI di!i (_^ Lxj lolo^ La JSj jLuJI 3 ■ ^ _■ « 

/t^ljjjl^^jjlaj "^ liKI J o"ii iilil \j« .^llj jLLtll ^.fllS (_ya J o"ii mU (__)i>LiJtjVI x_a 
(J1iLi:«j3j_l1I 4-flS Ct--'e--vj n^js>-\ 4-4^ (j-o Cjliijlallll JL2ju ajuj j-aj '''-d^ (j-* 
A85 CjLaj 1 ^ 11 -n '-^ * ^1 I II n «Lj_jl^^_j_a (j_a ' j"" ^ ^ i"i^ M (_7li^^ ^juuS ^J J ' ^ * 

.(II) (/.IS) cjijuaL. a^jLio 

(j-\_jj d—Loj i~»VI .^"Vl AS. i i"i i_t>-Li-3j jQjlII )«_iL^ (j^ ijjjljiil J-tJJ 
La LJU. 4^LuJI Ji^jij ojLl^ sLb (_y^ 3Ji.l jJI 3_i nn'ijJI oLj^SUI i^JlJJ-a 

(j-\_i jj J-j (_j-j-ll Ld_Lj L^ 1 , ^ ^ I J i(((_lIjL«J,I aI)) (3^a-i "iji^ jll-^ ' (jl (jSLflj 

p-lj-caJI cdJi l_<fcjLjilj_<Ii jj-jl (j-*J "— '"-i-^^-^J-^' l5J>^^-*J .iLtiJI (_yjLjLi^ 

3x.Lu^ 2jljIj a] (_yj (_^l 3£j_<ii (j-u ^j'-^-» •"■II cjLjjj<L>JI JLa^ i_^ (_gjL»iaJI 

AUij /t^Uj_i Sj^LiAj CjLocjsjjJI 3^LLt^ 2JljIj Cj^jjjiJ^^Sj^ 3£jjIiJ .iLtaJI 

aJlJeHcuII MS-DOS /sjjLj i_ajijj(Ilj Ccjj-aJI «jli operating system (JjJLilll 
(^LlILjj ' I j « " 3 ^"alj~ll j^l ^ j_g| I j ->". " (_ylll 3^,^.^ ,':.ll CjI j i iiL>JI (_y3 

. jLuJI xJL^ (3-'^ (_,lr 3 ,>. .1 ^11 ^ j"a 

(jl jjj_flJl 4_«_« j J "r 1 t^^*-^^ it—u2^\ 3-*^J i4_L<i_c I 1 J 1 I III ^^j^u-<;SJl * '" ^ I 
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SjJajjjjj h_5jU,I JUI (_>uij (_yl^ intellectual capital (_yl<fcJLll JUI (_>uij 3>^ 

LJLoii.^^;.^! LJLijTLLyLO 2:2:4 

:4j f rij'tj CjLjj" I no "iJtJjl (_y3 I j ij • ""' i_^i^ 
Software CjLjLlJI ^^2j Cj 1 "C j mij jH^^jlj-iSJ 1 AUiJ ^^^Ir SjiijjjJI CjLljc^jj - 

administrative 
software tools 4jjIjI CjLisc^jj - 
application software ^j-S^ialaj ciiLja^jj - 
programming languages 3ja^jjJI CjUJ - 

:3^2aj.uJI LJLi^ii^j.j -I 

3JVI (jl ; LS_iL<ji i>l_(_La La Lla Jljju SjJajjjJI cjLjja^jj jjj (.j-*-' c^^ 

jl CjLJLjj (_gl (j_o ^^ '-4^'i>^'^ till Jljlaj I L^jili 4i,jL3 i«_u-aJ,l jj^ ?r>^'=-' 
L^jLS p 1 1 n" (_jli»- 3 J 'J j*^!! iSLLiJI J I '^ i; 3JVI jsJLA Jj^jj (jl La iTiL^ljj 
tj-pj 5^1 jj I (_yJI J-SIJj i_gJJI operating system J_lJLJu1II AUaJ ^Ljjj (_yJI 
(jjwio Ajiis . --I -1 .^tl 3JVI jjjLA (JLi^ji j^yi sLpJI di.t.uJ L^ SjLlSJI i«_u3j^ 
c-il iri-». ^Ljjj^ application program j j _. U" tl j:_oLJjj (Jj.«jalb 4ijiij La 

J J < .""ill AUaj /y_oUj_ij ij>J_LiJjJ I JLl^ju ^^-u-ftSJI 5^1 j (_y3 (Mi^ J-3^'^' 

jjkj i3iil"i-^l (iL^il (_;^ CPU 4j3^jJ,I S^UII Sji^j ^sLU cj^j |_^jj| jjk 

(j-Lsj-jIu ^^-A-(J jt t"rrli ^Lku (_^1-«Lj1 i^^ I (_^1 )t_xlD^_a (j_a Cjuiii,! (J-^-Li (^^"-^^ 
L^_Laj iSj^l jJI (_yJI JLi-jVI <J1iIJl».j (j-* lIiLJLlJI 4^jj». foiia-y i^JJI JJ>1.' 
(jl cIiIJl^^-jJI oSJk aI JlJ-" I III 4jjJjI (_yiaju (_gJJI j-Aj ir-lj^VI CjIJl>.j (_yJI 
3JVI (j-\_i 4^^L«JI f<sii-y (^ JJI J j"*^ dlli 3-5^J '??-"'A>:' ij-" wH^' ^ Jj^** pj^ 
(J:a- I ii_i <iJ ' l'^ ■-'" ->_'j L^HJIjl (_5i^ <iJjL«jj «LLai- al (JjLjijj ojix-i i L^ JlJ-"i I II aj 
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. l^L;,':,"! Sj:;^ iluL 5JVI tbi S-lsIjI log 
3_SJL>. fo-j-aj (_g JJIj i4_fl_LL>J,l L^ljLiatA j_i^ SJjLuJ,! JSL^jJI 4^j.^>. (_,lr 

La LliLJl-Lill (_>^aJ^ J^'l 3_LO^I (JjLji^I j-Sjjj i3's j i'^iII ^Lia^i (j-V Jj-ajJI 

cjl^Lui-VI pj^^ jjjjj 5^ f Mill aL«JI ^Ij'^I (-j^I^ i^jJI j-*J ij^T(»JLiej-tu^j 

. L^Jt-« jJ-aLtlLll 4_j.n_jS_j ^_^_u3jjj 

t_ij=j i^JJI overhead |_^jbVI st_Lj<JI j_<k J j< i~,u\\ ^liiij (jl ijL-ali-Lij 

'" '^^ .U"tl •_u^:>J AJ^iXi j3tJ^^' S^J t^^ u -<tSJl ^jl^-^ (_7^ J '-^^ ' '■ * ^_^ ALiJ^O 
<iJ (jj^ (Jj< .""ill AUij ^1^ J Uj . ..J (j-o-3 4_lI^ ^i-^J ''^'-^J '^^-'^'^ ij-*-*^ Lt^' 
(_y^ (J-4-»J (_jjJI Cj LSjLiLalll I /j_alj_i (—iLaj-al jj^ 4JjJ (j-o (_p (_y^ LiLlII 4 oKtl 
g-jl '^"j S-Li-Lji 3 ^ ^-^ ' " JjJLiiiiJI AUaJ (Jiixj (jf JJ V (jl5 lilljl^ j^'i/lj itLiJ^ 
ji Jl>.j^ ALkuj JL>. Ij j_i-aIllo (j^ plj '^11 J li I iij La LJLc.j (jjjji3LuJ,l I Jj^'' 

, (defacto standard (69:89 o^j^ 4_ui 

'''- '^- ;^-^"' LJL^*.^^ -LJ 

(_^jj| (jIj-lLJI Jjil 3J(li payload f-^jJ,! J-<j^I ■•'! ^_._.U".tl ^Ijj J!Uj 

3JSlAI,lj (jJ^I (lUiuJI ij\j J-i-a^l 3Sl->- (_yjk Jljuj i(_yJ^I Aliiill JjiJU sda-l ^ 

3j_jLLsJI Jl^LLo J.X.XJ (_gJLll 3-Aj c_il I ii'>JI I— 3j I'liS r-jjjejj j^^^l i _m n-rej 
i_2jjijj (JLSLJo^l ijjjjajj S-uijLuJI SjUI aXojj 4uul^[jj2\ CjV^mi (J:»JJ 
«_jj^ lIiLSLj-iIi (_y2j » ; , ^ 1 1 CjVI (_j_3 jcSLalu (_gJJI Lxiajl J-*J ',_- ''J' "J^ * 
4_L«_i3 (jl (j.S_<5J U JjJL>. Vj ' I j _■ ''^JJJ l_fljL^I (<U-ulj^ (JjLjIiJJ isLij.^SjI 

\l"^-riL^i-l j lUj ^j C7^' d-tiill 'jj^llj J I'lijtl (JLl>- "^I '"'I ^j .u"ll 5y_o|jj 

, 4-aJLa-" ( n a ji «L::e_aj_j_a (_^^ ^^^-U-^SJl 

(J J* I'l" n i«-l^) 3_^JajjjJI /j_oljj (j-u LLijj/j \juusjji <ijjl JjI /j_oIjjJI Jii-G 
SjLjj j_<fc I j '" i_3Jl^I 4_i3c^jj CjIjjI (jx. SjLj^ L3-*J ""'I ^j .U"ll pt^ljjj 
CjIjJ^I cdJj (<uii (j^ ^1 t^'tl j<sj5j,a^j 5j_oljjJI JaiaitAj AjLa-"i i nU 4_L>-Lljl 
(_yjJI DBMS: Data Base Management Systems oULljJI jlcIj^ *j'-^1 .-' ^-^ ' 
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,::,lo}la£jl _pac9 ujsJI 

CjlJl-Lill ojui updating cl^Jj>^j «GLjLu iJliLiio ^Lb (_,lr Ajiiticull Jl^Luj 
(j^jj 4_Luj I Jl».I^I (-iJII records cIi^Ljcjjj (j^ J^>J t^' cjL^^LJI «LjjLj 

(_iJLo (_y^ d : ^ , :-.* 1 1 4ji>.|jJ| iS^LtJIj i*ljjiuJI CjLiiLj lJiIoj (2):JjijjJi,l (_aLoj 
«j.j>J d_jii,j^l diUjSJil di^Ljcjji )«-J-<i^ (j^ La J^^ lt^'j <ixjiAj jLjJLlI )«_Li3 

machine 3J^I 5Jl[j i_jjSj ^IjjJI lIuI^ jj^^u-^SLII j^^li 4jI jj (_y^j i^j^oj-^SLII 
i±j_Ljv , ^ . ^ ,^^",11 S^Lc. VI L4J aljrtil • j^" ••■_' "^ 3-44^ (.3-*J ilanguage 

jA^I 3JVI -" _■ '^" (_y^J iS-jii-ljJI jLuJI (Jjj^LalLi 4.SjSj 3^jjla ^Uj",^" 
i_lj_i^ 3JVI (j-C, SJljLIj^ (_j^^ dja^jjJI CjULI I'.lt^ L^ljLJr" I III f_y^ 'j-^ 
. <ijjL;LiLaJI <il«J (_^L>o (jl-LajLj) Ujjil LoS-i'X I'iji i_^^ aJlJt" I nil (jLtujVI 
diul I ii'>JI III iiLij CjUJ ' 'II ' j" 1 1 j"'*^;*-^ '— ^tH^ (j-° '^^-°J-:^' CjULI lJiJIIJej 
^>Li CjLS_iJaj tiJLLAj .FORTRAN (jljJjj^l 3JLK S-l^jO^Ij ijAitJI 
5_(^l_i. 3-5=^jj oUJ i^Ll&j .COBOL J3_i^£JI 3JLK SjjLsOJI .-.I :;_._. U-.tl 

CjUl£LaVI i-ij^L>- (j-o I '^j' "ijtxj^l CjULI i—iJlLJtJj nlj^j^l x_o (J^L«IlII dJilS 
.Cjutj-lCJI (j-« JJ^^ ij^l (_y3 tfjlSlal S-'l j'^t /T-aj J 1 1 I J"'^""' (_yjJI '^^^^-aj-^' 

debugging ^LLii.'i/l ^ ^ J .'Jj ' ^"j ^'j-^' j'-i-^W Sj-oU-JI (JjLjj^JI cdJa^j 

LJU»<^j^ iXh^' ^L^jliri 3 :2 :4 

: sLJLIII JaLiill (_y3 CjLl5c^j.aiI (_JjjSLII (JllL^a-JjJI ^—J-^l" (J^-XJ 

,tJl)Ljj;t_aj_Aj| ^_5j^I:i_a ^_^l ^LLjuI pLLx-o ^j-* "' 

,4^5t-«-«JI Cj\ 1 11 1 iijJLl (_jJI Sl^^l CjIj^LLo (j-a -t_! 

,5±al£LII (_^jir^'ill JlC:Ij^ (_yJI Sj^Ij^^Il^I uIjLiLJI JLC:Ij^ ^ -^ 

5j.j_.Utl CuUill (_yJI 4-1^1 "lUlr^Vl 3.5C^J^I oUJ ^ -J 
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IJlj* (»Jt^ La LJi-C, (jlSj njLj^vsl I ilr I (_y3 CjLjjjc^jjJI JlJjjUj (»j-Sj i_gjJI 
AJejiaJI jjjjjj^SLII J I'l" 4lolS^ 3^jj>- '.A I (_yj (_gl 4£jji jjLill <iIlLoj i JjjJ,! 
■ "'I ^j.U'tl TiL^ljj L^JJJ Jj< I'il'll i»LliJj Jl .^"Vl 4£Ljjiu clilJjSLaj mainframe 
A^^^ dulS C.t^J^>- j3^^u-4J /_j-LJL1 jj jl-^ x-a Luj-Sj ^ ...At •_xJ3^1 ^ o" I (il , Lxiaj) 
(_aj_^j(Jil I jlj« "■"■ i^kLku x_a LkjlUc JLjjjjj i^jJuJll 3x.Lu^ ^-^'j 'ij'-'?:?-^ 4£jji 
CjL«_oLj>JI f_y^ «Li^L>- (j->_ajj-"i Hill (j-« 2j_ljS <ijajj_<Iu jji Vl iMVS j<s_<j/u 
^LkJ Ljj^ Lu^LLo 7=jj^I (^ JJIj lUNIX jiLiaJ (_yJI MVS jiUaJ ^ cJ^j.o 

LoJlJ-C. <J I iiL>>JI ^^jjjilll sUajsJ Cj^Lv I JLUJI xJjLiSji O^JJJ i^JJI Jj< I'l'ill 

^ * ' '^ " ijJlSUuujl ^JL^JcJI ^IJlJ 4^lI<U LluiS (_7^lj '^ J'^-» •"■II L^Ll.u/L%J 

j<s_<k«Vj Ij|j.^i3i Jiia i~<l ^^ ,U"tl »_aljj jij^LiA Lai iCjLjja^jjJI (_5i^ jluJI 
-1 JkS-Aj ifC^L^tHJLa ^jjj I ii"ft ojulS L^jj_u I J ' ' ^ * Ct-^ JlJUoiJI ^Jj* i"i"t1 ^ llA i t 
4ll:>o (_g^Iaj IJl>-Ij '.4_l>-Ll>- Jj< i"i"i!l jaliij L-iS>-[jus <U , ,.i-l ^ il , ,. Ljjjiil L^Sj 

(_j^ 0_5~ "-* SjLc CjLjjc^jjJI (_gj^Lii S.al J I nil (JLSlLiI (jl :^^jjtll (_^jJill 
J^ <"iiiil IjsLjiI JiS jLUjI f_^juju2ja (jl Sj^Li. i(_yjL4iII AjiielLtuil 3 ^1,^ a 
aLt T-"l ml (jja (_yjj'2l (J;vlji,l (_y^ Cj LlSC^jjJ I J jLlUjI (_j7l "a (ji^ C^J ^J ' " 

icLUajije-La ScLiS CjI j (Jj< I'l" /oJij (_>I3_^ (_jJI j^sl ja^ (J-i^J -'-^ i^^l.l«;SJI 
I jLlaJI » i . -^ -^ cd i>j-3jJ U (j^ j^ (j' "^1 (^J^'i ' II U (»l-ol (.k'V liJLcji (jSLj /sJj 
(J J < i"i "i 1 1 (»Lli_i ((ALtial)) _] SjjIiLJkl j-i^J ij-LJiLiXl "J liKtl ^JJ (jl '^^J 

jJj-ujiSllI Sj^li (_y^ ,-il :;^,U",tl (jjjLij ^jjj\ Jj^I «t_jJI I jut i(_yLuiIaJI 

. jjj^ (jjj tLui I ii'>JI 43jji^ (j^ SiSLa 4^U3 dJI^'ii iijij 
JLlxJI f^l^ * JJutJ Ai-al (Jjj_Lijl ■'■"■^^ ' " (Jjt Milll f^l^ * (_^j^i:i_« 5j-La_u_u (jl 
La jjij I JujiJI ?L2ILiV j^\ Lj-aj^ (_yLiJu LxjO 4ili (_y3 iJ-«-»3 (jl (jSLxj (_7^l 
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ij_y^lSL!l jJ^iJu LijLjIli-l (olu jsJ 5jjJL>- 4_i3c^j_i iJliLalllo 7"j-taJ ?Vjji p-j i n'j 
(_y^ (j-C JlJJ ijo-^Hiv^La tUl^ jJLtlu (_j^i>- JLL«JI » ' . ^ -^ lijujl j_)13jJlj cdJij 

tfjUk j^ja Ijijj Ll^J oLl3c^j_lII «Ll«Jj t^jdl jJjJI Sj^lai- (_yi^ SJVjiil 

3jLUaJ,l cj^j^L Ttjjljj^ 3_jjLIa_i I". I i',i'o\ 1991 j_jlj_La 25 (_y^ -.SJijLsJI 

ij^\j^lc\ (_y3 3jJjj(jjJI d_ujj(JI <iSjjiiiJ (jlj.^iaJI 4_bjLo ^^Ij .>< ■ 7cjjljj,iiil 

(_ji^j I LiSLj^)^! uAi>- 28 (Jua (_jJI ;_jjl Lx-« « ■ij's I II)) jlj-Ia (j-« '*-=^J-* rJ'J'-*^ 

iS^^-uS Cji 1 ( iiLLa ^_^ J)^S ( II Ttjjl^j.^ , Ul ^ , ,.i ^^^ Cj^jj3\-i «UjLLaj dcj o o 0"^->- 

/jjaUjjJI j_y3 ^i-«^ ' - ' "■' J-' ' *"'■' «iJji-2Jli> LLaJJI |jLifcj_y^Mj (<u J^j nJlijj^u 

.(67) 

La 5_4_Li.j ?VJ^ cr'! "-^-ii Lt-*^' PV^'j-A' 5-4^LJI sUai-^l 5J!Ul t-jIjjjj 
<ij«j2iVlj r-^LtJI 5 j.^;*- 1 (jiajLi! joSLaHJI jt_oIjj t LLii- l-djajjj 3JjLill Cjjl^:>JI (j^ 

c^ja-j-i-ol ' ^ I .(jljjIaJI cjl^jjioj I a J I , ^ 1 1 1^ jj^L-LxSL!! iJiil'C J Mil (J^lSLII 

«Lfl_LSJI <liajiLj L^jSlIj ^ l-->j • " ' 4j^jIiJ «LLii-3 "iiisj.^ L(jLl>- JJ-ai (j-a jjjj 

«_LiiJI L^^Li. (j-« Jj-jill * j^"" "_' (j7^' ^-i-^W>" i-7ijJLjj<^U Vj i3 ji iij i^ll 

i_j_lJL<jiI (_jJI SjLjJ Ml II 4^L>JI Clsk-i^^ Jii! •sLLai-'iil (2ha /t^UjjJI ^iitj 
<i_LJvLlJI 3_ll^jJ <JllLl5c^j.aJI jjjl-^'l ^ ■-' I" ■•- 1 I (JjvljJ,! (_yl^ 'V _ ' "^^ S^^SLlj^ 
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3^L»JI 4j.4JiaJI<JI i^jLjII i-i^i^*- (j-o 4_j^Lu-iiJI iJlii I III iijj,! Sjl jl (2>c ojjijjv ^_y^ 

(_gjl jal ■ U , I ^^ I t »_iiajej LujiJiJuk UsLiiiJ L^Jj^ (jJj Li^ "-^J^ (j-* '-i^?i)'^ 

.^Ijal (ajjjUj d-ujiL^j sLSj^J j_uLjljO 

(J ii'^L-Llil 5-La-l I iitl cjVLsJ,! Jl».I cj Lisc^jjJ I 3x.Lu^ Jj-^j -ty^^*^' (.5>*i' 
(_jjjiL<j/i (Ji-ju<ii (_jJ11jlII cjLLJtAjjJI 3j-^ j'^-'^^ yL*- '^i>^' (_,< I ii"j(jJjjJl 

. ( 1 34) j-^.J-JI ij;JJL>:,)?l j^LiJI 

(_j 1 r SjjL^ SjLj. 7i:_olj_l j_J_5_LaILl 3_L^I£1II 3 J i li 1 1 CjLo^mi f_j\c J J , ^ ^ 1 1 

.3 iii-^Lill 
: 3 ".3 5j.iill f_y^ uj-lm] jjl (jj I II LiS (JjJLiIjIlII joiaj <ijclu lill j j_yl^ Sj^^-c 
(J_aLjijJI (jyi^ ^J-^'^ -^ _■ ' ^"' tilijjtj n_J^ii!l JJLtlill (_jJI (^jL^I (JjuajiJI (j-o 4 

Jo Ml" I i_aj.j>j| (_gj"i I II a aAJij^-v. jjLtjj q] jjlSL^ 4jjj«juaj| (j^ (lA-'J i> .'^^V 

(j-a Cj Lljjc^jjJ I joJLc (^ i_jjjJI ^1 j ...V ^j^j^^ «Li^ji liJJj Jljuj i^LoLi 

«LSJ_«_jJL1 I *l i>* ^ 11 «lx4-Al JJ^ 4_<iie_uD 4x. I i 1 ^ ^_^1 Cj Ljj^e-a^^ 1 jj^j^tjj 
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Cji t fi r tijJLI ^JUfc Sjjl^ (_^JlAJ (j^jscaj-aJLlj ^j-^ o o ' ^ U cUjlSJuu LlAj Cji t n ( tiJJLI 

tilli Jlajj I intellectual property S-jlAJJI 3_iSLUl-i 3SU"1,I jj-o'^l Jl^JI oi-Lxj 

fiL^j-jaill cLuoj^ 03^ CjL^tj-La jjj'-^"l ^o^lj-aLi 5ji:3L>J.l ^_^^ L>^ "^ ' "^ 
(Jj-ajlII (j-« 5 ".3 ".6 5j.2ji!l (_y3 '^!-^ tiujcaiij ij3'j-^'^' C7^ i-4^>-jJ^ A>?-*:' 

. Jj-tj Jl t fl 1 1 

CjULtJI x_o J^Ulu (_ylll formatted data bases 3ia.«Jil cjLjLoJI JlcIj^ - 

(J_oLc (JSL! ^ ^ ' ^ ->" (_yl!l (j\ioL«JI cjLjLu Sjl^I^ dJJj Siiui (j-oj iSjjJl:^^ 

AjLiEljjij(_ylIlj ibibliografhical data bases 4j^Ij^_jLl^I CjULioJI j^Ij^ - 
ji it—iLlS (JSJ (Jj- 1 ii_i Jx.lj^l ojok ' '-^ ■-'" -- ' 1(_3j3jIlIIj iljLllSJkl (oiij (_y3 SjLc 

1 1 ^"i I iij-4^ ^J^ 3^jitlcJll keywords ^j^vLiil,! .jiiLjJSLIIj ij^Siill 5_L.jijj_.iLlI I 
V (jLp.'^l (j^ j.jiS (_y^ . 3jjjjil (abstract ^-^l'^" ...^) j^j^ (__).£ajtia LJLp-lj 
(j-c ^T-jjLi tfjLjIl^l (jSj5-i tixjjtj Li^lS 1 j .^^1^ lt^'^ J' '''-SjjjJI o'j-'^ "'^ 

^^j ,^ : tl I , U A",^" ^^^1 source or full text data bases 3 jj ' '^11 CjULlJI 

jjjLji^j CjI I iil-»Jl jtjL^jj ,1 ^-» ,^tl jjj (_ajjliji L^itLal (j^J i(_3JUjiI <iloojl 

j_jjL2l!lj jji«JI Jj-bj .4-(-»-lLcJ1 /j_ikLUI SjLoj Tcjljiil ^ — J ' ^ ' J (j-ulj^l 
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jL^j cjI Is i1 jij_j Li ^ L jv ' o '^ J < ^ ' 1 1 ^ J .^ , >. rt jj:>.lj Lfit ^ tt- J l -n '-^ ' ' Lu_uL_u) 

La JLiill iJ;U-<-o (_yi^ jo- . J>Lc:Vlj JIjj^Ij i_2aj>JI iTjLlII Jtrit Jjjjdilj 
'"• "■ 1 I'-' ' ''j'> , U -^Vj .(_fl_Jj_iSJI (_yj|j^l (__>.a^l (Ji-lj «(^'» '''^■''^.' ''^.'"jj 
-^_jjJj-<IjL3-4jJJ-j<iSLujliji-ljjjlj : SjujJI i_3jjL>. jtjO "iJj^^l 43j^>o- Llija^Jj 
-^_yJLi lj-j«uk LLuV-Cj L1Ij-(_jJJ I- Lu Lo-(jjj Ql-j>jjJJ-CjJj-iiJlLu I- L^ Lu Lj-(jjjJJk I j 
icome, came, coming n_gj_j_L>oVI J_iL2ll SisLuijj ^Ai'^ (jj^j 1(_^L1I-iJjjTj 

3jAJLj_a (JjLjjiJ I.I U" sLujjiJI ^ -.J . ^ ' 1 1 Jl^Ij^ jjLfl L^L^f I, I J I rill IjL^ 

dj^LiJI cdJj (_5i^ Sj^^-C il.^L>.jJljjilj I j U « , U J sLujjJI ^-.j .^'11 i^jJ^'iejJ 

f.\jj ijja jlsI jJI . (encrypting 4j.«ji1II JjLjj) CjLjLlJI 3j^-<-u (_yl^ 5t;^al-^t I . 
iSjUlU SjjJl^I 3_Lajj-^l Sjj-oUJI oli SjJ-iLsoVI iiUI i_JUa^ /<u>Ll! 

\jjb jj_« ^t-i-uOll J <^ All ^^^ J^ .^.-t"ll ^j_« JlJ^_4-i L^ji Ti ( ( ti ^jy^i jj-a*^! ijy-^^ 

(j-c i±xja_i!l CjI jlU 3^Ll»^ L^J^Li- (j-« (<i^ (.7^' query language ^1 ^A", ...Vl 

La^ li".-*- jU I '--> • "J " VllLa liLiJI < " I •»- J 1 1 ' _ .lu I \j , ^ ^ 1 1 ^c_u^jlU) iCjLajUU 

jl ^^^ujiSjI (2>^ i±*jtjl» ; 1970 aLc Jljlj (j-iulLcJ I ^j-L.L<>SJI JLa^ i_^ j_,2li 
fjJl j-a'i/l rLlL=tj jjj-aJI \jjt, ^ i((( 1970 3_j_ijJjl jl /<s_jj_»lllj CjLa^i«II 
standard Arabic query language irjla^mi f- U-jjjjjV SjjjiLiS 4jj^ 3Jl1 ^-^ji ■■^' 

HJLiSJI IjUk (_y^ ((jSLtuJjjJI)) ^ 1 u ' " I j'^j"**! (_7^l <ijiajjj(JI Ja^Laiti! LS^j 
j<u>-l-»-aj i(_^LS_o) <ij^jjij^ ja^LjLA (_jj| ^jjjjJI pL>.jjjjiVI joiiu r'Ll:>oj 
Jliil (_y^ 3_upJlj /ajIaHJIj 4-iJ LajLtJ, 1 j j3^L.ut^ I i_ajlj3 Ji^vV) lIiLsjIjUo 

Jliil J;UJ-u fjic Jojp (_ylll 3_l!VjJI cjLslsm jttjvU^ ijic Sj^Lc: i(jj^JJi,l 

.«5j_ji-3l 4.jj,LflJi (j^Lb JiAI»J (((j^Ls CjLa)) (j^J 
AjLJr'ii III (jlj idijL«JI (<u-ul SjLc I jj" aJlJt" I 111 2 '-ij^L>- I'ijJjJlJI »1 <l I ii'^l )«_a 
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JjjjeiU (^^Ujj) 4_Lojjl_^ f-*^3:' '— i-IJ-i' j^^ J^J 'l5-^^^t4'j lS>?-^' j'dj^' 

: JLlo) transiliteration 3 _."j ,^ tl 4_iLlSLI| a^l JlJ-" mLi 3j).jL>iJVLi uIjULoJI 
(JjjjtllLj Aljiil! SjjkLj. algorithms CjLj_ojjl^i. ^^«; iJJLLa i(Muhamnied 
jj-^^j J jj '--> " 1 1 (j^ "li)-* (j^\ PT'-'^'^ 3 J ' LuL^ ^ ■" J ' ^ ^ ^ 3-iLlSJI (_yJI 

(JjjjijJI iJ:jjjL>-f (_^i^ LdJjSj (_ij^.JuJI (_jj|j^l (__>.ia-iJI (_^i^ ^ ^j .U" joj d_ujj(JI 
(_3_i_«_«JI iJltje-Ll! S^^SJo^ (JjLj/J ^^Jjlaj (_yJI «L>-L>- (_y^ j^^l iJljL«J i(<u^SL!l 

I'l I "Jjtlj (jl^j^iillS 4j-3L>- 'Ljt^jj iIjLiij /j_aljjj| i_jjS[j LSjLji UjjIiI Lo 



I Ijj'.ij'i.^ ^J-^ '^^P- (j-* oLiill a'jJt, rj J^ iformal query languages Sj^Li. 
JJlJ \9 J^ i^* ' ""^ ' Cf" ' ^ ' ^ "^^ U J-i^^ «LaiJiJl (J^ (j-« i^-al JLa-lt til J^^ ' ""''j 

i_^l natural languages 4_Lj<_LjJaJI i^jUJJI aIjJcjjjjI i^\ LJU. 3.5=^j_lII uIjUJ 

. , Ul ^"tl (_j^j i^^^ujiSLII 3jc^jJ (_y3 i3_LO^jJI SLpJI (_y3 5-aJLa-"i 1 nU cdij 
5jji LdJi (JilxJ .LllLoymi (2>C lJlx:ajJI lIiLALj 3^Lu^ CjULlaJI Jl^Ij^ x_o 

L^l I iXI (_yJI tuia. I t^-j -1 -1 ' ^ " (_,» I iM (_ylll 3j^ I 'U ,^VI 3ja^j_J| cjUl! *I-2jjI 

x_o (J_oLjtILll u,^ L^jJi^ *— *tH^ (j-* sLuLxjijVI CjLiill L^ p I iiTi (_yjJl SJjijJll 

iOM-!' liaJ^JI (j^ (_,_Li3LiLlIlj (j-oaill *^^jj j_yJiAiII ijJI^pjiVlj i_ajl^l 

, tijj j ^^1 Laj ^^J*-Jj ^ i"i'>> ^-A L«J ^_^j_uL_ul ^_A La (j^ ^ , ^ A 1 1 J 
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3jL>. ^Jjil "t^jvlj^ f^^ j3^j^yiSj 1 allaj » '^j 4jji;LiLaJI <lJtJLllj (J-aljiIllI jjl 
(JliLi^jliiij i4.fliL>J,l 3JiiII uIjLjJT J-ftjJ (3t!^-^ lJtA^ (jt^! J^J^i-^ (j^ U^ '^ ^ 
4SjS t fill p^*^'^j cLtla-^Jul /C^l^j-^tAAJ *-^lA^t>. ^j_* i^-a1 Jl:>"|( til ^_^ L^ ^ ^Ul ill 

. L^I^^Hi-l CjVjLjtx ij^j^lal (ji JiJ V (_yjJlj Sj^'s I mil (jJaLtll 

jl (J J t ~i~i II (nJa-i |_gj"i I II a (jj-Lc *lj_i-u vIjLljc-oj-JI JLtja (_y^ <ijiill d_L«Jj 

r-jJi (^ j-ll jjjJI J-JfcJ i<ij5c_aj_jJI jl CjLJLljJI JLcIj^ (oJa-i jl '"'I ^j.U'll 

jjLa (_jJL1ILij i^^^uj^SjI (oiij i«_o jjiLJi,! jl^jtil d-Lt^iJaJl diLilll al JLa-"ii iiU 

•■diUi;" Ilia 4j^ij (_^i^ iijj_;tlll (_jJI LLo r-LijeJ t^'j (j^ j-o"^l 

'lJ-* '"■"'! (ciiaJ * ^^J^ ~ 

,5j_iIjL»_a fiL?e_aj-j 4juS (( cLjjLj_LLiJ 1 )) 4_u^^jlj1 4Jtijl a1 Jlj^sHj-u 2i ^^-L^j^tjJl - 
sUja^j-JI CjIjJ^I j_i:3jj jJt Jj< mi'iII jaiaj i_jJ^jij (_y^ (_jJj<L<j<'2| i_ALaJil 
tiJJj I j .>vl jj-a (jjJIj ''^i^*-" "iiilu 4-ijLajUU i"»l ^j.U" jjjU"l sLujiLji'i/l 

J^^ <"iiiil (_yjjj(Jl Ajir'iiiioll (^Slx-i ti*j^=tj itransperency 4jjjiill ^j^LLSJI (j^ 

./j_oIj_l!I ojui i_JL«^ Ct^ Cj^LjJlju (JJJ L>-ljj>-lj VL>-jl 4_ujjlII 
3_jjJLl d-LjUj j_i3jj Sjjijals (JjJLlijJI (oiiu i_jj^jij (_y3 ^ 1 jl 1 jj^al (j-o 
'"'J jl-^ '^^P- '^J-*J'j (3_i I ii'tj^l ji) Sjj-JLsoVI 4J(iII (>u 4JjljILa bilinguality 
i_jjjj<iLl pt^ujj (Jj.«j>o SjLcl I jlj« '""1 (»jJj i<ij^lSILo j_lc i—j^jiUll j&ku ^^«' 
ji i(_y_ij_4£L!l jLljJI pLLiiJi ji jl j -^11 J J i Mil i_2L2jI L^j^ -' ■ ^j ij^a J^ 

ja^Ljjj/Lv aLoI i_!jj(JI Jlj^^LlII ' •_; ' ^j (_g JJl Jal-Aj^-Vu jj< I'lll i_J JLa (Jjjtjj 

<— ! Jlj Jlj I Is iA^l -' j"*i i<iajjj(JI dJiill ^LflHi-l (jjjuiLiuj /<uij j .^.^il ^_^ 

dja^JLo L^^SJ Sj ?"i I II a «Llj.l>-3| ^Liill (JlaJ (j-<->- (_7^ ^ 'j j'^H jLuJI jJu-iiA 
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,::,lo}ls£j| jioc^ vj^' 

iJijjJljsJI (^^jjj i5j_uJi,l idilll oJl^ jIJl^^U 4jJLi4ajJI < " ' I J U -^ 1 1 ijji jjj^ 
. Cj Laj U U x_<Cl:a^j «Lujj(JI <ijiill 4^^1jlj (_>^L>JI )«_<jiLlII J '^■^11 (jj-*^^ I j ''' 

(_y^ cdJi jLv (jlj I J.>-lj (_yjjiLi^ (»UiiI La^j (ttiilll ^<-J-4^ ij-*-*^ o' Sj<j" I rill 

^ 'J « ' ^ I cLkjILi dJLIi^j iajj-"i I ii<il! 3jjJ^ (_pLuLA -'I--' 'II ^JjtJ j2>^ (^^LL!I 
(<U i_5 JJI diLJl J J II ' ^ I 1 a ij^l AL!i_ij AUij (j^j La (Jj^ljUJI jl JLalLiVI 
i(_jijIU^Lo (JjI AUij (_yi^ J-*^ ^ (^' ct:" t^l /^l t^ ',< i^AXJ j2^JlJj^ f_^Ji^ OJ-l^jso 
(JjiJij V MS-DOS (JlLo (j-<-«-o (JjJLiIiJ ALlij Lli^sJ L<kj_L^j>o joJ (_j^l /V^lj-Jlj 
JjJLiiJ J JljlJ LJLp-l ill J-=tJ JL3 (Jj lUNIX Jlo js>~] JjiMi'i alJaJ Ci^ LJLi: 

(j\/LA (JjJ(Juj AUill old version 3.4Jji^ ^jlAs c^^ LkjjjJoj aj (_ylll j^^lj^l 

jJ}j_L.j-<iSj| aJlJ-'ii II a ^LuuJ La ^Lc. ^1 ^ • "■-" aLL^jJU 4iujL>- Cj 1 < j U C^J><J 
^_^_Aj L^jI^J iiJIjIjLujI 4S I Ml jj^i:>. (^^ I ii"il «L«_Ltf3j_a ^j-* J-^'^^' (j-^^-*-* tj' 3-*^ 

■^ S ^1 Ml Cj.:>o ^^jJlJJ,! '"' »I .^"VI joJii_i il^^jS^^J-)^ 4 lil'i-^l <J1iLjjjiL>JI 

4JjjLJ-<3 jJ-5eS fiLflJJLLa 5jj_uaJ (J-<iJtJ (^Lt-tluTJ 1 <J^j jLjjlII foJiaJ '"-'^ Jtil 
jj%.l^jN. j»t-uS Sj^^^^j-lIo C<-(Ja^ J_al^^ 5jLc CjJLv ^l ^_^l '^-^* ''I ' ^ '^* * ^j^ 

Su^j^^UI ^r^K-LiTaJI ^loiti^V ajl>m tf UJVI L^^ukl ;> .( 1 1 5) liilj aJ>JI 

->-l9 J ,' <i > 11 (C-lia-J (J-* ^^^ 5_^_j_i.x-£iJ 1 CjI I ( iiL>Jl jj-* CjLC^_<jj?E_a ^j-* *^^SLll 

.((CjLojJjla SJlsLJ)) Jil^j (_^l work stations J.4j«JI 

«_j.4jEJ 4jl3j^ (j-* ^ I ' ^" (_^l L7^ i(<sJIjl!I u^i^ (JjwiJLi j<ul-2JI L^la (JlaJ 
I ' j ■ 4 1 ir^ ja^ ijfja (JSLj "iiajjjj ^ I t* (_y^ L^^LijeJ (_j^l CjLajUU j 'I '^ " 
x_o 3 ;. I " -^ t I jsJiJjl 4j£ Jjl-=^ l5 JJI (»l-«-II jLlaVI jji 7-LlfljVI (jl iJjuiJI 
jiuUaJ x_a DOS Jj< Ml" 1 1 AUiuj (JjI AUisJ x_a jii (_yj (_g I j^Liu i(_>iaJl_JI I j ' ^ « ' 
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CjLjVjJI ^ dJUj XJ5 WiJi' Ji-^ (jr^ .-.VI ,^-VI ^aliS CjVj^jjjjjj lUNIX 
J .^-^11 V Jlill iJ;U-<-u (_yl^ tiilij Lu-oTj Sjtall,! 

oLjoVI (jl i(jj^^^' ;*-* (.3-'^' O^"-*^ ■>! Jt"i III (_gi ja^jJ (j-ujJ CjLjjc^jjJIj 
joJaJjl (jl I II "tl aJl^ 4 I'v i"i a (_j:>J 4ijjiaJi,l JaLSjJI ^^ds>■\ jJt T-LliiVI ^:»-i 
5jirtll (Jjj^LillLj LlI^jjlo i-^^Ij JjiiJ 0' 7-LlflJ"^l cr-^Si "^J lincompatibility 
j^lj.^ (_jj| I ^1 '^j Ij^L^v ^ ... A 1 ^QiJjVI Tcjj-al Vlj iJsljJ ^ .A-.^." (_ylll 
.4i:>o 4^jJaJi,l 4_u^l SjljjJI (j^J '-'-4:' J '^'^^^ l5>^'^' <ijJAII 4jjj(JI 

(j^ ^^J^ microelectronic components ^jJjjjSLII j^^SLjII jj^LulII cJ.». 
dil JljlIIj /oJiJJI (j_o j-iJ^ fj^ 4jJjijjSLI V I J 3_uj.^SLIIj 4jSLuI£LlII jj^Ll«JI 

(>> I II 'to J 3_iiSLII Jjlrt'j CjlJ^Sm JJi^ JjU't (_yJI di!i ^j| JLSj luljljj'^lj 
4_ilr (jl^ Loj (_yJL>JI Qjj^iil'ill jl Jy iji-lj 4jij^.jj/ SjJaJ (jl i(_yJLlILi *lj'i/l 
diLuj^pSLlVI I jjll CjjI (_ylll 5J3I iiijll (_yl^ T-jj^^j Jjj (_y^UI (_y3 JL>JI 

c^^Ls Jl3 ajjt J>i^VI 4J3.J tjl iu:j1J5£L1,I (j-o 1_>jj^ l4!ljji>.l ^^ 5.Sj^jJI 

I LSjLji jLUi! (JSjJ iJjjlS (_yl!l f^^-^' (j-* JtS-*^ '— ''tH?-*^-^' f'W^ (JjjUj/I (_5i^ 

Lhjij <i~iiiilj I j". .^M . .. ij-o ji^QJIj software cjLi5=^j_iJI aI JlJ-". hI ,j-o S^pi jju 
CjLuJiill)) jl microprogramming ^j^j^Llo ^jLjcjajj f_^\ LJLp-l l^lj^jso /ajj 
al\ (t> j:— aj t*-^ cdJi julj i jLl«JIj CjLijc_aj_jJI (j^ iia_<jij (_ji ((firmware 
oLUjlII (j-« 'O^ -" _■ ' "■' I ciiips 3_lJjjJ»SL1I Tcjijjio (_y3 Sjji^^SLJi, I (JiiLja^j^l 
5Jjj I 111! j ^ ^""' I Ji£L<fcj . 3 li K 1 1 (_j^ LxbLiJtJij «lj^U (_,lr I 3x.jjji dUj j^^j 
jLuJI (j^ SjJ^I j^L^I Jtj-ia-ij JLSliV SjjjJI jjjbk J>Li- 3_lIL«JI 4x3.^jjSLi!I 

:(jiljd Vila (_ylajij 7-LUaj^Uj 'lij^' *>" jLUJI (_yjl Jj^ iTjLlsc^jjJI (_yjl 

firmware (j ji!l dijLiA (_yJI <dj^:>o (jSlxj ^lilo aI^j'^/I Stlj^ -^ "^"'J.'JJJ^'^"' -^ 
Ij^ light pen (_^jji3 /<sJS (_y3 L^ja^ j (jSLxj Sj-lLi-o 4jJji^^I<SL!I 3-SjSj (_yJI (<u 

3jjj.SLdl 3jJj^pSLlVI jj^Ll«JI jLfulJV 3.4J>JI jiSl^iUI /aij •.(_yj;jill (_^JJdl 
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,::,Io}1aoJI jioc^ vj^' 

L^rk-Lajl (3^-X-i tixjjEJ (_yjjjLll AjLJr" I nil Ji-lcj i_^\ «LujijjSJ 2l tcjIj-JuJI ^^«' 

.(_5jjti^l (_yJI |_5j>LJll TtjjllJI JjSL<iiiU 4aJj^pSLII S-JtJjJL - 

dj*-^ x_a 5j-oj3 d_ujj(JI ^ ^ J . ^ ' 1 1 j^LSJiJI (JjSLiuHil «Luj^pSLII «Laj^ji - 

jLiHi-l (_gi iLuLaJj <ijjjj(JI i_2jijj>JI (Jls Mil jllIjUJ d-uji^psJI djaj^jii - 

. (Muhammed = 
Mj«lt MdM 3 :4 

:m^<% :Mtr j/- ,-., '--"_■ j^-;*' I :3 :4 

CjjISjJ I ijlr 4j /TJ^ La jji I Jui ((CjLuLojji-jjLjijVI (_Jjjj<-Cjul^a:>JI JS)) 

J J 1 -a- "ill 3.jj<jL<t« (_,lr 3J(iII 4£Lio J^li- (j-o Ij-iL^ 1^1 ' I^^SLio 4Jj^ Jaj Ml t 
.5JjJl>- i—Sjula JljJjIlI L^-fljIijjj S^jjiil t_il I iTiSlj (_,a^UjJlj (_j.iLiill 

j-iij Loj !(_, I II \jJii\ u^j I 111 J "^ 4_lII ^^I-- Lfl (j\j (3^j-i (jl Lit '— '^p o^'j 
4 I II -^ jJij_Lj_<iSL!l jj jl'^ (Jj^ py-'jj-* o^' l£>t!-^^?^^' '— 'W^'iP' (oJLc 4j 

LuLalj • ^j^"" jji » jU" . ,." «LjS j CjVI ^^Jjiaj (jl£LoLi LuJ LaJLi^ LoLc j ■"■■'- 

(Jjii L&Jli-l (_7jJI St^jjJI (_5-Aj l4jLA (J^LtJJ (_gjJI ll^l^l --Ij ^" . ..I (J^L>. (j-O 

jjjiaj (j^ jjjiiju I J . ^ -1 "a JijsJI jLi-Lo S^jjiil 3jjiJLufcj ^^ I '.U ,^VI ^l^jjl 
J < A"j jjLaJljJ > I n't J J ' ^ _"' CjV I isLlIA jJI J Ml J 1 1 vJliljJiS (_^L>o CjVI 
jSHjjj 4 I'll n'^l 7-jJajj (Jj iCjVL2J,1 i—iJJjj '""Jj l^'li (jj*>JJJ (_pi Mill i^^^J 
IjjLx-i (Jj I Jij»JI I JLA Jj^ Ij^jj -1 j'jl Ljj iSlj^ (j^ ^J uj 1 1 ''■-y JjJijsJI 

J^J jll^jJI 45[lo jlSijvl ^_y^ j_L<ijJl,l 4j(ji3J tjl I ntVI f_j\c Q^J^ULJ Jjill (_y3 
i(85 : I 3 I ) ((11 . -tjl I n 1*^1 J-it jji J_Lj_<l£j I (j-« pj-l l5'" •Q>1»I i n"lj Ij^>.jjiL>0 
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4JLj (Jj^l (_yJI ^'^ I 'U.^VI ^IS jJI (Jjii (j^ (j^ I ri o-»-"iU ,_pajljj J^VI (Jj-3JJ 

Lol_4J J I'll J II sl^ii (_yi^ 3JVI sl^i 4_La 3>^ O^ 6^^ lSJJ' f^r!^' *(jr?T!-" 
jJJj^L-i-a<Lll SjJlJs Cj^Lsj i4JJ>Lu2^ 3J>U 3_iS-uKjII 3JVI 3_j^ Cj^Ls La^ 
(_,lr IJLA (a^lj Ij-b Jtil -S-ul f rftJI lIiLlUjiJLi aIjiiII (_,lr «OjJi^ t_gjjlii"tl 

^1 «U^iJ (2A-4-1 «Luaii2JJ cLl>.^JJ t fl*^ -i^T*^ Ll^JSO (J-4JLJ (_^J-iiu_JI TcJLI ^1 jjjjL_ui 

(_ylLll SijjsJI aJJt ^'- 1 'l-^ .^Vl sIsjlII (JjfcV ijjjl (jj? (j^ o^3 ■ '-4^ JJ-'^-" 

(_ajSj lS3ijJ(J,lj (_yJV^^;LiII « Ll»-^^jSjI)) (j-« (j-^ i I rill Ojui (_p (_5i^ Jjl '--'""■ 

Lj^ (jj^ Mir J 3 I iio-»- (J^li- 3 lii n^LaJI 'Lj^ J ui'^ l-<i^ LvLso (_yC J3 (jl L^ 
<i_LjiLoj t_gj Ml J II (jj^JJI (2>^ 'It ilia cLLfljjiia 3jJj j<uJL2j (j^ '_i>?^ Lojii^ 
(_gjjiuJI 7cJ,l Jiiju (jlj 3^LcS dil j *ljj (jl^ LiJj 1 1^< a (J^LaIj (_ylll 3^jJ(Ji,l 

j_^lj i^-Lu-oj ^^^ I «u .^vi ^LSJJI I ljJL_ui (J^L>. jj-* O',^' J y " (lA-^ ^^^' 

jji ^^1 'u ,^VI tls jJI (jjSLj i—uLsJI Ijui (j-oj i(_jji3m (_y3 AjvLLo (3^ («-! 

J<S_L«-J sLj-Lj-C t_gj Ml J 1 1 (j-ikJ-II J-^ I— al Ml'lSl d-Ji^ 7C_U-aJJ .«^u«ll- l-^VI « 

r-Jj-a-LlI T-jJa J^^^ (j-o Li^cjjJj t>-SjJI 3^jJ I j_;"'> jljijj learning process 

(JjLji^u r-jjjuJI I JUfc <ij;Ej^ (_JJla jLHi-l joJ t_gj mijII tcJLI (Jji^ 'LiAjSJ >Jj U:II 

1 fl jj a ffj-LJi (J^ (jl tjjj S"nj (_yg.l iU i,oVI «Kjdlj 3^jj(Ji,l (_yjjiJLL^ (jl 

3 < I II i-Sj Ml I J "^ (jl " '''' '■JT'-i'^ 3Jjio (Jilo iJiiVjio /a^Lill jjajjijj iformal 
lillja ' ' ^ \'J (148) i«7-jji^ (J'-^ 0' (1>^-^'^ ij'-^ O' O^-^-" '-* ij^" '.jj(j Mill 
Ltl i<«iMi (_^l LdJj ji ipropositional 3j.lLaio Cjl^^ic Sjjj-o (_y3 «Q£Ljj-3 SjLcI 

VI ^I^OJI La.) -.(^l-iUi^VI sl^jiJ JSI/VI jlj>II J^l ^<MiMC (j;^jLa (>C 
7cJl,l (ji "J J '^"' (_r^_i l((*l^i lijLui 7tJJ-aJ V (_gjJI jAill (_5-!l ' " '" ■^"' ijiaj (jl 

«Ll_j_«_a ^ (j -1 * ^j i^ * L^-i-* (_P SJljJl^ 5jj^ i<t ^j_x-iDLt^ jl uIiLjIa^ (j-« (j^SLa 
^jui (Jj^ljlu (ji La (jSjj i(3^^-^VI i_^^ j-iSLflJ ji (j-ik J (_yJI ?-Ll:>o V SjJl:*^ 
mind (j_AjJl jt_<iIL?t_a )) (_^ «LjLiIJ 5j_uiILa ^J J ' ^ * ^^* ■ 'I ■ (3 '^* * )t_a ^j_x-idLuuI 

iillJ3j^>Li- i(l8 : I II) (_y2j2^l *l^JJI jJ5lj(_yi3- tuk: (jilal L;^ ((Society 
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(^,_Ljj (jl (jSLflj f_^\ primitives lIiLljIjuJI ji (c^jjjjl)) jj^Ll«JI (j-« JjJl:»-o 
. L^LJlj 4j£jj(II (_yltil 5j.1«II Jl£Li'i/l J^ L4I0 

jl2^ ij-jj-l.lo5L!I jj ji'^ ^''^ ^ Cj-loI^ S^^iaUJi,! lIiuIjuJI (j-« <il-cuLj< juu 

j3^_u_<;SJ1 fiL^^j^tJ (jl (jSLx-1 ■ 0^ <lb^ t fill ^cAJ^^j (_^ jLjJLt^ ^^* ■'' 9-j-uSj 

(jl tijLajUU Lt>.^jJSiij cjjf (_yjJI I— iLjji'^l (j^ (JIJjju Laj jjj i Luk I j • "■^' 
(__)^^jtjj nJiiLul I riUlj 4^jjtXl <LiL.uiil! <:iS3Liu]| Ijl .^^^tl -^ .>.-^ ^^^ I j • ".-ii /djx^ 

i4j^^^-«_a *^-t-JJ «CLl>.^^SLu_uJ (jLt-uj^l (j_AJJ £< !>» rtl *tl «L<i_j_4^>ij1 (^^IdLo,! (_^ 
(jl£LoVI (_y3 (Jji "-j-ikj 3_il ir ^^i J'J-^ (^1 iJ-5j-iJ c-il J I ii'^l liJLbJ Luiaj^ Jju 

3_iL».VI aV^jh (_y3 (__>l3jjilli! iStl^JJI ^ J j ■-' 1 (Jjj^'^l (_yl«Ji,Li 4j^i 3JI jj^Iaj 

jjjiallj < »j I U 1 1 La (_jj| LujJl^ej pj-^ILi LfcJutJ (j-^jiajljiilj (j^ 1 im-r'iU «ljV 

^^^.oSij ^ L&jLkj 4.«^LjJI A^LuL>JI i^S 2 :3 :4 

JJ ' ^*''J tJ-3^ U -<;Sjl jj^'^ «Lj1 JU (_^ ^^* ' 'I p^j-ioiJ JLoS LfljL_u Uj_ilj| L<iS 

(jjjJellll (JjLjijij i4 1'llJLll 4-ul I ri->JI Sjjl2JI ojl&j liiijL^I 3^j_tuJI ejjt (jl 
<3jMiU SjJoJJI ajjt j-3->i . J^Um (j^ jjiiS (Jj>J 3j£1^3_lIL«JI SjlxJI iTjIj 

(_, I r jjLS 3_LjL^I 4 "i rj I fit ^^L.L<i5Ll 1 (jLj (^^Li. jLSo^l (_yJI L^jLjj (_y3 
(exliaustive enurmeration) 115: 200 La 3K i',ia (J>J 3_iSLJll JjI jull j-j-4^ ^^jj 
Liili lS-^J:? 0' '^ ^J iSjJca^ j_uL«Ji, Liij (JjI JljJI a'jJt (j-u 4JjL2Ji,l slj^lj 

jji^'ill \jjt, (JIa (_y^ .3jj/IjjJI (jjij 3J£LAll ^js~ ^l Jj^jii! ^jL^ill (_y^ Lb 

Jijjca^ ^J^ j.i£L aLo^I (_jJI (jj^JaU -' ' ^ ■•- 1 1 L^ (^J^ o' O^^-*-" ct-^' <il<tl:>J.I 
"ix^^pJI A K i"i a Lai ijjjjjojijl ^jlAjJ (J.<Cl5tA ^-^3 <J^ d-JLlII Cj^LSjJI (j^ 
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(JjiJsJI (_jj^l^ JaLiJlj Cj\ oKII (_yJljLA fr!-*^ J '^^ (j^ (j-*^ l(jl-:e^ ^J^^' 

<_ajt4!l SjJ (_y^ L4J 3JjL2II iIsLiJ^lj (_yJL«Ilj source language j J 1 r^ U 3J«J (_^ 
J^>J 5_i.SLiJLSLiJ,l 5_jj_IaJjl ^'1 A jj ,^a (_iJuI»SI La l-»j><-u . target language 

joj^ (_jJI J '^j SjLiil jjI^^Ho (JjjiA-i j-<j-y (JjIjlJI jjJ-a jjlc (jI jjk (_gjjkj^j 

(_gL_i I Aj , ^ ^ ' . ' * "^J" iJ-*^?^' '-r^J-' J^'-«-'i l-*' ' I 2 (jjjI 1 -J ■»■ ij U ,".tl 



c^ 



^ 



■^3- 



JJ ' ^"' (_ylll JiLilal (_yjljLA Ct-^J KlSjjJija^ (JjLji^ JlJJljtA^UI AljLa-"ll nVIo 

j_ujilll (j^ lO^^' Lt^ I— iSjIu 2 (a:>.L«Jil (ji-a ^_y3 I ^-j ■ -^ '^ (jl£Lal qJsjlaII 
jL:«j La^. ijluliij semantic shift 4JVjlII 5jv|jVIj jL^J,! CjLlU^: J>U- ^ 



jLa^L 4JsjjjiX\ ajJt>[i^\ f_^j lexponential (_yx^i Jjjlaj - -^ • ^"" La SjLc 
jJLc JL>.G SjjkliiJI jsJL^J 't'^j'"' Jl'i^j icombinatorial explosion i-.IU.Ij"1t 
(j-o 3^j-4:a-o (2>^JlJj) JaLSiJI (j-« JJlC (j-u jjiLJi,! JajjJLI 3^j^L!l Ja^iaiJI 
(I J.>-lj)) (j^ iJ-'^->" Ja^Iai- JJlC jlj (_ajS I ",4 (JSjIi tcl^jj ((^ilLa (_ijl^^l 
>j Jj '''' ''J 'Lj-iL<U (<u )<-Jj'^l JaLSJI 3JL>- (_y3 (i^Qjj/)) (_yJI ^"U^'tl 4JL>. ^^^ 
4 S I Ml jS Ml J J .^"n jjl 1 nlr (JjjMill (j-oj i(_yjL<uJI JaLSjJI SJLv f_^ LLai- 

JL-ajVI >UjU-:^ jji^ J.^j ti^p. 3iai 256 (_yJI lLLSjJI 5JL>. ^^ cjLLijI^I 

(jl (j-SLflj La J-LitlLj (jl Jo.'!^ O^^ J-* ^^ 'J^ jLuijJ iLLai. 32640 (_yJI 
.i_ij|^^| (j^j^La -1 ' >■" el's J Ml f_^ (JL>JI sLii^ U5^ 




8 - iLiJI JA* 

28 = ^,ji^ UjU-^ jju= 











2 ^ 




6 ^ 


4 = -UuJi ^. 


LC 


2 = iuJi j-i^ 



oaa(l_;iJI j\sr^-J Jli. 1 : 3 JS^Ji 



ss 



,::,lo}ls£j| jioc^ vj^' 



^^^kM) (JJ^ L^j-x-o L^e-a t ,• >^\ AjjJt^^ OJ '^ * J -^IjT^ll J^^" t^J^A C^-^ (J^ 

(j-<_llj^l jl 1(3j^IjjJ1j (JjjLjIlil I— il I r|->-J , -- I , ^ ^ V I J iCLjIoU^I I_xjJLj/I (_yJI 

Jajjj i_g JJI (j^JLaJl^ '^^«; x_o I j ' ^ « ' Cjlj-iilli,! 4£^^.c. JJL>o (_ylll SjiSJI 

• linear & dynamic programming 3_LoLbjJI jl 
^^j^SIj V L&JL9>j ^ibtlsLdJI A^jj>X\^ 3 :3 :4 
(_y^3 J ^Ij U II I ^ «" (Jl^^Hi-V SjLii! 4.fljjf slLujij I'l Ml ^Lj CjLLiisu^lj 

(J^l (j-SLj (jlj . --I .^ ^Vlj ij_iiljJaJI tfjui L^ (J ril III" <jixL>. (j^lj^ Sjjj^ 

i_*jj_^j I ^ «" tt ((jjjjLuILjiV)) 5JIjl3 ^Ijiiij jJk-VI jjfc 4JI VI I_Ll2jij 4^lJI 
L^-»_o.iJ SjjLJuJI CjVL>JI 4_±_i_LaJLi dJJij ij-aj^sJI (_^^La-"ii iilj 43jL>- 

joJ (_5-jJI (_pi Mill (j-* Jt!-" -^-^^J^ ''^ ''" (j-^ uijjjb*- Cj Ljjia u^LI (jSjj 
(_p>-l.i JJ-* ^'— * L^.>^-5~^ JJ i^^t 1 .>* tt ^ i Juu ^_^_Ltf3U^I I /i^.^j"n * ,>."»■" 
aJ-C (j-C 'Qj^_li_i (_y^3 «(Jjj^ CjjjS)) 4Jljji La j-Aj i4jl j (_yii5U^I Ty-^JJll 

JjJI (_,lr ^ .^»". . .." J^Lii^ Lulj liJLui (jl lIxjjI LoJlJi^ f_yL£>[JJ^\ JLij^VI 

5jjl^ (j-o JiJ^-' O' "-"J i'i>-LLl,l "Ijjiau^l (JjLji^I ijJ^ CjJl\j I i j " (_yAl3UjJI 
i(50 :88) SjJl^I j>j_<fc jjLjtHj (_jj^j>-i (_pL<5tA LLl Jj-j3 (_yl>- (JjLji^I aJ~it 
Ijjj '-^" (jjjJI SjIsLj^I »1 olr JLp- Jjlj (^j-II ajjlSJI aLsJI pLia iJiSL&j 

3> J ■>> I t^>0 (_^-^l ;^J .^^11 cLu^LjjJI 4JulL^\ ^^\ (jj' ' ^ J^ ' " («-^' L-* L^^-J 

«Laji>- (j^c l^ifl^ ct-*^^ ll>i>:!^'^' I'lll i?^ (_^^ ((<ijj^u^l <ljJUjIaJI» L^l 
(^yjJI J^l Ml 1,1 /o^ CjLijiLj^l (J^>-^Lj (jl 5JLa-"ii iilj I j_;"'> (j^lSLJI jj .^^tl 

JlJJLsJI T-JjIs^ (_yJ(J (jl «^JJJJ>JI (_yl^J • l^jl-v (_5i^ '-'-'J'^ 3->Ai JJlJLAJ J(jl->"t 

(JjJljJI I jufc j-sljj jJ (_yl>-j i3<ULaJI S-uiLtJI (_xjJLji'i/l Lijii^ ' ^^" (_ylll 

' i^** (J^C-uLl>- I (j-Lol j-i^^ ijj i(3:iLLi^ JtJ^ ^T-jixj 03^ '-^ 5jLjl3 itiaLaJI 
La SjLc (_, oUII (Jjljtlllj fjjus[jj2\ JiJ^jJtllLl itU^ jjJlJ i_g JJI » '^ Ij 1 1- J j -^ jl 
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T"jL>. L^^.S_I jl L^ILl4-A1 aJju Lai Ju^l^ t rill jj-a '^>:i-^ 4-il t n"^ jj_* ' '^ '^ ' " * 

correlations ^JJL*^' oL^^Lc Jal jTinil^ Jal jrimVl ,2>^ mJjL^j cjjjjcx. Shj 

JUJlJuJI Jl2jLUI aLoI (J .^" ...II x^^ji A Ij I iij tLal JlJt" I iiiS) »lj li" i iiVlj (^ilLo 

j_i^j iiiaLSJI j-i^ )«-o 'iAjlj cLS^jJ LuauijI ^_; j ' (jl Lul^ (ji dj-o^LiJI 
i<iji.«jiJI SjjiJI jjj (^^ 'J^J \^'A\ jaLiJI J-50J LaJLuLa i(J.«IlSJil j-J^J (3;!^-'-^' 

J>U. (j^ L^-LLuTiSlJ (_ylll 3ijj«II dJJj (_yji Sj_ii-JLa i^jlLLIII 3_uii«JI 3ijj(II 

fjjtj . ^ !--> !-->-> " jl Sjjji^ ''J J ' '^■' H>i^ ll>^ I jl'''' jl .^j'^-> .".II LijLjijLsJl 
(_yILll ^jS\ ni U (j_« J-:!-" Lr*^ 1 ~ilji iij L^l VI i4_LjJ^jJ d_L2j^j^l CjjIS (jlj 
IJ-A (j-^ ^ n ^.^ * La ^jl)) ^jLfc^iSLa jjLlujLa (J^-^ L<iS ^cIL>ijLl^ i Lxa^ ' ' ^ ^ ' j"* 

. (3 '-77) « Lijijji- ^"-^ ^ ■ ■■' '-^^ 'Jt!-^J 'ij^ djiIaL^ ^jj ' ^ ' joJL«JI 

x_a J^L»IliI 3_lL«j(JI LGIjI u^j i L^ ij^ (2>c i±*:;e_JI fj!^ LlojJLjiIj (J^LJoaII 
i_j_LjJaJI (j-SL^j (_yJ-!l 4^jjiJi,l dJLLj I j "'I i(J_4llSUI J-i^J (JjiI1j>J,Ij (jilALiJI 
La (JS j2>^ ->-I ,^aVI ^2^ cLciajj-a J.J5EX, (Q-^j i(_p3^l pj-i JljJlj>o ^j-a ^^"^ .".1,1 
(j-a L^J^IUj La (_p (tt^j (J-iJsJI (_yjLLA L^ -' j.-" (_^1 SijJti,! dJJjJ i4_La j's i"i_t 
I ' 1 1 " (_5-<k -Sj-ijiJI (2>^ CjJJlJsJI (JljLaj ~'-6^\ '^iJJ^J J'-*-'^lj <— 3J.>-J (j-»i^ 
i_ajS i—SjjLJ (jl (JJJ (JiLiuil (j-« J-ji^ lJ->^ "-4^ ' a \l ,^ I (_ylll 4_Li>JI Sjjiill 

. L4J Lbjdiiil 

?Sjjjj.j iuSJ 0_jS3 (jl SJiU ijSU-1 JjJi 4 :3 :4 

jj-a SJlJJljIu 4_Ltf3jL«_a ^^ ^ I '1.^ ,^VI ^iSjJI a^^^-OA «L>-Ij tJt^jILa j_A Li^J 

(j-a Lcj_l (__)ia_«_jJI i>j_iILcl 1 <i M J "^ . fi j«°ilj 'J a^LjjjiI i"iiil"i->.l (jj^_uS (Jj£ 

(j_a j_u^ <ix^jj I aJ>iJI "iJjKJ jJUJI 3_ui jji sl^JJLs i3_j.Jj(JI 5^Uj jtl 

J '^^ ^_A ^^^ t II ill fz-X\ i^\ ;^J^ TZ-LmIj jLSH^I i^j^ (JJjL_uI (_^i^ (_^.>-^^-LaJI (J-AI 

(j-G^Li^l d-LtJt^ (_^L;;tJ (ji (jSlxj ' ^ij^a itGlSLt^ I nlr Jj-r'n mj JuiaHJI jLIu 
j_»^Lj.c (j_a L^-Lu Jaj^ L^ ^ J " ^ * 1 1 U^LiJI (j^ (j-U^LJI iJliLla Cjli cdJj 
(jj_>- (jLj_al i^j.jti A ^ . ..^^ ^ II La) ' ^^ ^ U ' 1 1 aajl^pjlj ^^^jlj^ . ...-til LdjuiluJI 



S5 



^IS jJlj 5JVI ?lSi 'Lji^ j I l-^j La (j^j 5 JlJuj uj\> '^_ ** l>"JAL5-^ ^J^J-^3 JL^t!-" 
aJ^iuu 4J5?I aLj^ (>u x_<j<Li 3>^ (JJLlA jji-I Jjii i(l38) Jjr^Vl |J;JJ^JI 

(j^jj i^ilLo '"'Ijj l^'ll (j-ikjjjj i4 I'ri ii'^l (_^i^ A>^J ^^j ,^'.11 ja^jjj jjlS i(_^J 

I ' ) 1 "i iSjJiaJ 3 j-^j Jj_i I II (J3^ /<sX.J Ji^j i^l^jJI 3JL^'^ Lj^t^ LLsjji I". I int 
^LSjJl A^_^_i2_a ^ "J "^ Jj ^ ^*--^j' lA- *■ Cj-^ i4_j_L4-«j1 t )jL?e_lLJl jj_* ^^ * ■ * 

.propositions (_yiLiil,l ,jjjLlUI LLiaS ^^j-A (j^ Sj^L^j SjjLa^ 

jl djLiiJ i_g JJI (»l-SJ,Li J^JJ jjl JiJ V L4ji^ /<uLaJI (j^JJI ciJjliiillj Sijjdl 
<aj < <i 1 1 Jj^c (_gij njjjliiiil I JLA iJjUal (_7^ CjJl>. ji 43jj(Ji,l j>JLii <la£ J-«J(3 
j_yJLl!LlJ i<ll^j^ (jSLflj V (Jie-o ■t'^^; • •■_■"' jji ^"al ^".tlj j^jX.L<iI;vVI L^lj i ii ,j.C. 
. I (j ii_i J t-ilj L^LJiij i/oJI^^ ji ijsJLc (2>c. (JjjixJ iflj-til (JjiftJ (jSLflj V 
sL^jJI i—iLa-ual «Lj.c. JU La ^ 1 r /o_^_u3 1 jJLc I j ' ■ ^ -i "a 3Jii!l Jjfcl La) 
Laj-iijjj 4J<ill -' j'a q] jji (_g^ii!l i-L!j1 I II tl Sl^La^ o^^l ij-" ^^ I iU ,^VI 
(_jj| r-LL>o j3-ai (_,-<k5 I L^lsLa^A ' • « ' ^_' <ijjjLfljj ^Luji j CjlSla ^1 r-QjeJ 
(J_i i/o^L«J,lj Jl^Ij_2JI I— xIS I j ' -1 . >»"" (_yl!l tiJJj J^JjSIj 3,?^ '^i^J■*-* 'Ijiil-^- 

• a liJJj (3^ajJ ' ^_ J '''-*Tt^J sGL^^Lcj "i^^ukLiaj <G| jL>-ij <ijlji^^jjij j<sJL«JI 
aLjlJI (Jji^>JI (J^L>- (j-a l_(Jj^>- joJLjlJI (j-a Ij_i_lS IjJ^ i-L!jJlJ LiJI 4.Sji>- 
^ ■^jj «" ' • « ' ^ J S^jj-I,! (j_a pjj (.3-^J 'LJLp-l S-ajltuJLjj icommonsense 
4_L<u-oj 4x,Llx-id *Lu-A (_^i^ «U_u.4-i (_^ 4jlJLJ1 ^ tj* i^tl ^j^ Liij_Au i«G^j_x-iDL;t_aj 

. JjLuJI ^-Ja'i/I (_yl^ LJL^ ^Jj-c-jjliii'^l I jok J J SI V ^ j'a iformal 

UJJ ' ' ^ „' LaJ^-i-^ J'—'-'' ^ I '' iJl*j^Li (jjSija (jjiAill »i olr LuJI (_^Ljj 

i-dj 1 1 iilLa I L^ 3,^1 ,^11 j^LiXI |2>c 43jj(Ji,l J '^"^ jl^^ aJl^ (_y^ ^-^^g -i*^^ 

r-l'iMiiil jl 3 <\Ai II Sjjj-aj 3 I'll ii'^l f_j\r JjJI (_y3 Ja^ jj inl (a^ij (j^ (^j-ll 

(_y^-3JT jl (jl^ LiLuiJl-(_^JJI (jSlSLII SjJlS ^ Liiajl Jj i^r!^-^ J^^-^ JjLi>JI 

«_a sLujiAill lJisI^J,! (Ji-I JiJ jJt till j (_y3 -" j" 7- ^ i<iJ^;v Lu ^Qjj J « ■-' ' j (jl 
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7-j-aJ\ [j-\_i 3j-^ "^ (JL«_fl_iVI (j_« '^!Jl-^ '^;SLulSLLO ^jj '^ ' 43ljLi^ j '-^ '_' 
Lb ijj I j ^a I JjjLjiuJI r-jjsJI x-cisj^ Lufcj ,<,,>.. 1 1 j LiiajJI (j^j Vj (jjjsJIj 

(_yk: 3JI jJI ^jjUI jjiUall (j^ti 3JVI iSJUfc ^_yj| ' ^J'^"' (jt I "..U"...! ^ (_j:i3- 
djaijsjj (_gjLj'2l ^ '''"'Jj (j'^-'-I' SjJaj J I mS 1 CjLlII Sjjj^ (_y3 i~<VI .^iVI j>jufc 

i4j L^Iu jJu j<u (jlj [3.1 1 " La J^JiJ o' "^1 ,* J ' ""' ^ 3JVI (jl ^^L.LoSLl I »l olr 

(^,_uj (ji (_y3 i".l I'ii"'^ JlS^ I j", ^1 -^jj CjLjisl^^Il^VI jui (J^ (j-* t'-^J-" Ct^ 
1 "i J i'?"! VI (t^jjlj Loj liitjj/ljJI -1 j""* I 'a (2>^ ^^ I '.U.^VI sl^jJI (_jjj,Jii^ 
(jjJLJtjj i(_yjjjj<L>JI «L>-jij.4J i^y^jjua JaLiiJ (JSJ jjl (jjJlSjj /<uij i/<s.^ji3j^ 
(functionality) 1 38 S-LoJi^l f_J^ S^LlII (_gjjiuJI tcxU Sjiiinliill SjiiJJI (j-a 
4jjL3_Lillj behaviourism 5-i$jl .nil dualism 3_ul_uJI (JjLIa (_y^) ja^J LSiLala 
t_gj I'lijtl 7cJ,l 3.fljlij jjfc I juk ^ ^_.Ujtl -1 -^j J ^^ ' " (j-o -"J .;''•„' L<i^ i(physicism 

li^juusijjM CjLlL«j(Ju (j-* JJI (*_>2j <— iijS - 
S(_gjjiuaJI (jjijiil y-l'Tri II al (JliLJl (J.4JU i-JijS - 

cjUIj^ (j-\_i (J-jIoLfljj i_ajjL:>J,l (2>^ Ly^3^3 JiLiJVI (J-^jJ <-^J-^ ■ '-^j^ - 

iCj^Jj3 (jl Jl>-I^I (j-a-LlI 
(_pa- I n't J L^ja^^Lo ^ — 1-»" • ""j > I iilu jl jj-caaJu ^LuiiVI ijjj j3 <— ajS - 

l_Jj^Vl CjIjJ^VIj (Jl'S MlVL i^lJjLiA (jSoU i-^^ptJ ^J Mljll 7cJ,l S^li (_y^ 

Siill J J<iil 3^L>. J j ^■^" LojiJl^ JjS" I iiU (_y3 l^t-vj" I imI L^ , U A". -» J jt 

T^ 1 jl I j-i^ (Jjj-oLfllLlI J< Ti I iijij S^Llim (JjLisJI (<s.«jijj (Jjj^VI (_jJI 



IS7 



, 1 1 <^t1 ^jS jh t fill jj-a Ai-iii-J Jl tJ^J^JjjLO^l CjLuj->- JJ-* ^^-^'J 

I JUfc J^ 4J j-SljJ Jl2 (^SLj (<sJj i(i±JllII Jj-iiiJI ^ 4 -.2 -.3 Sj_liJI jJiJl) 
(j-o J-J-^ Ct^ ;-j '^11 iJltSJl (_^lj <— iliaiJI («i^J iJliLul I iiltlj (jjiiii!! (<si^J 

3JVI (j^ j-Llil «LS_LI I I j 1 ^ (jj^-LaJI Tc—Lj^l jlSJ n_gj_iiajJI tcJ,! jIj.jjiI 

i—iLaj^l js^jvjj La (_pj i(jjiiii!l (sJLcj lIiLui i nlllj 3ijj(J,l a^I^j (_yjv^^^Ljlj 

Ij^lal jiil i^LujJjj I A^K"\ jjU" ^<1 3_LaKJI 31^U 3J^1 ^ t^ «" (jl jj* 3 ijH 
jsJ SJjiJuo ^jj ' ^; logical structures S-j-SJa-UI (_yiJI Jr!-^ cr^ Lg^laj-'ml 

'.Jlo (jcUiaj^VI tl^jJI .-.I :;_._. U".t 

^ . ^ . ^ "»■" 1, 1 ^LlLs'^I jj-* ^h^ 

(j-\_i^>ijl jJjk-LLi^ jj-* Jri^ '^^-^d}-'^ L>* '-^<-'t ^ *l-i "f *j '-^ '"'^' * tjtll 4_jJ 1 ^ciiaJ - 

^ «L_ijv^^_jj>J 1 Cjlj^^Iill it-u^]^^ JljJoo ^_^ L^jvL>tJ Cxjj 5j-ix>. -" '-^ * - 

.(48 -.110) ^ji-Vl aj^l jl aj;-iJl JjLo^L. .-IJ-TiSo 

^^J^\ CjIJLI SjLcj 3_j^_lL>oVI (J^j «LlIVI d.<i;v^pi! 4<t- ."la CjVjLa^ - 

,3_JLc. 3jiiil iri-!e-i 3.SjSjJI ^LujiVI JaL21II f_^ Sj-^^ 
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(J^a_o (_, 1 r 4_LiaJ (_yjl I ritVI tl^jJI Ttjj^ j^lijll I jui (Jli (j^J '^J-^ ij^' 

!? ..<uSJ(J5SjU?^i>Lr ijS^ UijS 2:S :4 

bottom- 4_«ill (_yJI Sjx.LiII (j^ (<uJ (jl (jSlx-i 3_i^JJI 3JVI ojijfc sLb (jl (_J^ 
(JiLa «LLLt_a iLn-Jij L^-La (_p (_ySL^:_i 4_ujj>- -^ '-^ * JJJ ' * l)^-*^-^ (^4^ 1 JU t up 
2 , ^ , a J (J-<_c.IjJl!I 4^jl>.j ilsLiJ^I j_u^j A^ISLII (J-Lajj ;j;j .^ .11 (jJljjVI 
(jl (Jj^jUI Ijui (_glj (_5-3j i<1jLJu Loj ^ ^j , ^ •, 1 1 jtt^j Cj U^JajJ I dJjijjj JijJI 

^ j "■> 3J ■Lje-lm.a I j "'i (_xjLaj (Jlj-iiijJI TT oil 3_i l-^l jJI 3_LJ_iII SLSLa^ 

(j_o I . u i^ J J '' <:L^j_j liU j (^y^ (jj-SLj l_<iJjj I Lua-jl 3_ij_LLa_o i". i nj I 

.4 ,„1 ,„l 
A^IcLla^ iLilaLi. 1 j -^j" I j-A (_ya(_jJliL!l j'C I rr<U (_fjj(__>iajiill ' ajUtI ^Ir 

3LsLa_a (jjj j ^ -»"_' (jl (jSLflj V «L«j^l 3J^I i_^i^ tls JJI ^ ■-"--■ ;- 1 ■-""--■ I (jl 

(jjA_j (jl (_;,_Ijlxj J ^ ,^11 jj^ Ijljj (jl cdJi i—ALaluj t_gj I*?! J 1 1 (jjfcjiJ d-flj^J 

tfj-^ SULsLlII SJLill SjjfcLaj 4^jj<II 3.j_,Ut JjSjJI -1 j.^tl J>Li- ,j^ Ji-jJll 

J^j r-llILj>Uj (jT^-^^l tlJIjJ^U ^jjjkjdl r-iUiJI jl>^l (-i-i^j lA^jjiII 
jLlal (_y^ (jji-fljjl «L«_Lc 4j (»1— ^ La jjljc-jj Sjjj-aj CjLiill (S-^J i(Jjl i nU 

.J< lill -5J-5JJ '^Ij-J^l "^t!— ^^ (j-^ (<s_jL2JI (_gjl_JojVI ^/j -via J «-l 

(_y^ I L^_H_«.cj «Gj_laJ dJL^I (jJlSJI (jj^ lill jJl2j (jl VI Jl».V (j^-AJ ^ 
jlsIjJ (j^ jji-VI (Jj^^l (_y/LjjiJi, La 4_j£^^£LjiJ (jl » jU". . ..". V (_gJJI cLtuAJ Cj^jJI 

SjLc 3jl j 'II (_y3 SjiiJI (jl VI I (JjiAJLj I j ' ^ « ' (3-^ '^J ,j j.^^tl ,_jjJi,l f_j\c- 
^ w n (j_a (j!il (_^L_La Vj i4Jl_i-i3l ^jJlSVl ^j lA ' 11 ^ oUll «L>-^Ilij (jjSj La 
7<ij^li (_j^ jajj^mij CjLajl<U joJiJjj (jj-JeJ (— ijS "ijlj I'iijll (jjfcjJI I Jui jl^£.l 



S9 



Vj S(JlS Ml 2I j_L.4JJ CJLJ^-Lajjl (j_AjJJJ (Jjl I nil (J:»J lJijSj 7/tjQiII (_yjl 

■ "'Ijl -T* (Jilo 4jJj'^I (jj* jJ' cliljlor (_,lr LyJjl » '^"' tji (jjj di!i LJ (_, i . n'j 
idiLajItU pLs-jILj/lj SJjLailj JajljUJIj i_^L«IlIIj aJ^IiIIj /a-L«^.Cj Ij JlJ^jjcUJI 
<<l l"j "J^j .^ _. II liJIjjVI JiU ljiji«j jj^^l CjLjJUjiJI - j'^l (jjLj,t^ dilij 
Laj (J iijlll (_>ii5j ^-^j '^'11 ja^j j_uL»IlJI 4^Lu^) (_g^JiiII JoLiailu ^ ^ I «" 1 1 

(j-\_j j_j_Li_lJj , 3 al U tij 3_LjSL!I (j^j 4^^L«JI ojj^ ijj^ ■ t'^ ^ I J (j'^ ij\" mimU 
(_,JjjljL3j 5jLxia:>Jlj (jjjjsjl (j\J ^j^ Jj I'iij aj ,^«j .Ull ?ljj Laj ^«jjl-->ll 
j^j_Lc, j_fljaj d-olj-C (j^ JijjijtA i_ijj>oj i(_,lj's .""ill (jjil'j *— ''ri-^^HL?-'' 0^ 

isLj^j La JS (0-C.j tjj < I II J (j-J j-ll «Vj_<k <i^Ljc^ L?'-'^ J-^ o' ' 'jl^ 

itlibjJaJLlI iJlijIOj jbLlal i_^><-ij iIjVLSil lJiJJjj ^-.j.^ill (Ji:>o CjVI ijISHjVIj 

V dJLSj JJ^ lS'-*-" i^j Ml J n 7zX\ <ixia^ (j^j jtjjiLiuJI j_2>^' OJ^J'^ (oIi:>Ju 
1 1 j IJ-1 .^" CjI JUiaj '-^'-9 3jLa I j i*^-- ' (_ylll 3JVI SjJjJLiJtAj 43ljJLiI JjJL>- 
(_gJLllj ' _; ^ '" II SJLlLl 7tJ,l I JLA 4j^ Sl^La^ (_y^ 3ju>JI 3 ij. ,^II Q^jJjj 

.(djljj^^ 100 000 000 000) "3_,_.,^^ 4Ji^» I I (j^l lO^jtJ ^ oj^ 

A^^jitl Jalij 6 :3 :4 

sljjji i_3jL«J,l 4j>JL«J, ALlij jjfc f_^lxi\ (_yJ'^l ^1 l^'ll (ji ■»■ ''-"j i(jj III Ls-a 
iLJj_j^ (j-* '-'^ ^Jj-SJll ji L(jljji»- ^Ij (j-o 'I J I iTiSU jl Lujil^jtJ 4SjJlI,I tllij 
tLj>Jl_»_l,| i_Jl_Li_o jsj^Lj J S i"ii I 3^_^_m tfjui (Jiix-i I— ij^ J-A tjVl (Jlj-cuilj 
aJx. (_yi^ f_yj^js>'j JIJjjJI IJL^ (.yjjill xjUaJI i_^\j^\ (j^ /ojLjJI (_yl^ i4jJVI 
t£ljj! Vlc^lj (_ylila it-jbSLII IJLAi_2JL& jjUE:S(_yl!l (Jjj^Lilll (_y^ J^jJI 
«L<i_t_j «LjjLj_u lI^jJl^v ^j_« ^jy-u^^ La Jju i5jjL:>J.l cUlLa'^1 ^^* < L)J-^ L^J*-^' 
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J^\^ ilLuJs ^ il^jjdl J;uUJ ttyJjVI 4.fljjiall -I 
x_a Sj_JuLj_a CjULU J^Li. ,j_a 5j_jJkJI (_^^>Lj-" i iiLi knowledge engineers 

JjU i?lj.a:>JI tVjji L^ (j\ »" I rij (_^l 4_uji!l (^JlJjJI (j-« jl (j-U^ I'll J II ^Ijji^JI 
<:L<ijLS l_yj iJJjlS ljl» ".Ja-flj (.3-^ JlcIj^ Sjjj^ (_y3 SjjiJI 3^Ljj^ jajj lillj 
^^j-» '""'I j-Jf^ ALlaj ^j^ SjLcLflJ Lufc ^ilLa ^ 1-^ « ' J KijajL^ p (jjl 'LjuL^ (__>^J 

•.(43 : 100) jJll viL^' J^ ^-^' tj^\j^^\ 

. ajJI jjk (JjIjaHjl 3^jj_o X.JUSJM jjlS I jl - 

. LLlSj 4^j^>jla JtJ^ ^_1>^^' '^^>^' CjUjISLII 4jjiLoj - 

J-A Sjji^^Sljil CjL(jI£LII i_j\c t-SjJliLI 5-aJLir" inU SJljj^I f-jj (jl^ I jlj - 

.GRAMNEG^Ij.^ 
.i^^ujuus qIju^ 'CuJt (_yi^ '^pJI CjL(jI£LII (_pL<I/j - 
•^j'-^ jL>. i-jL^IlII (2h« j''> I'lJ (_>iaJ^lj - 

jjt i_jL^VI t_tjj-u (_gJJI (_5ji^^S1jII (2>S15LII (jl ' ^^""-^ JLto-l liJU^a njil 

.PSEUDOMONAS o-L^^^W '^L.yCul\ Ij^I^I 
A^VjJI LJlSLuULi A^^jill J^il^J :A^Lin a.djip^l -Lj 

^1 Liilj rlll:aJ iiiiljLs-^lj tlilj^Ji-jII ^ i_3jL«II 4:>JLiuo jclaj J^Lnjj La SjLc 
(2>c (jjSj L« Jjul 4jjjiJLl4 4ijJaj CjljL>.VI jl Cjlj^:>.jJ,l i)JL4 j^ LuijjL« JjJXJ 
ixUill JjLji^I t^JLxj sementicnets aJVjJI CjKjAII jjJju i jIIjII (_jjjjjJI «_iliaJI 

tcjuo^ Lo iCiljijJ^I ^j^ ^"^J 4^ J i"i jj^ «-j^ UajjLj^ Vliw 2 :4 JSLj (_P-«-> 
f-ljji 5j_t>.Vl (Jjx-i iJajjJi ^ UjU^j J ,^1 '*ll ^^ «Lcjjjj?E_« ^j_a 4S i ilill ;jj^^ J\ nil' 
:dl^^L«JI fljui 4llai ijja j.u3[lx}\ fljui (jlJ JaJp (jjlJI CjLS^IjlII 

.4j^j_a ((jji) »jLu-u (^1 :(«jj^» ji ((jjii)) implosion ^<^ o ■ ^" 4^^Lc - 

■ 5jri->.| (I4I) SjjLLs (_ji :(«L4J» ji ((4!))) possession iiJ^ll«l ia^Lc - 

(_jj (_j! :(Lil!U. (_ji ^_>^l tJoj^ ^J-'*' 43^Lc) association JaLujI 4i^Lc - 
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,::,Io}1aoJI jioc^ vj^' 




UM* : i_^l 



^Ijarrf^l ^VjJI ljjJLuI t^iLJlUI A^a^jlai\ - ^ 

JLa. I r I iij iformal semantics S^-jj'^tl 4JVjJI i_xj]Lji aI JlJeIjj/Li .al imVI JljJ 
iljjj j^>-«-c i-Jj-* / '■'i) MJ-* ''L3-*J ct^"^-^ ^4-*j' "-^'^ '— ''j"-^ CjMj Lj-* 

fjj^ I I J I ii"i U j_ik Jj 1 '^ '— '-rH^ '^ JJJ I II 4^^Lc jJjUi : I JUj Jj-*^ "-rO-* " 

[(-^) MJ^i >*^] '^^f^ 
(^^ 3 J J J I III! 4£^^.c. LkLsjia iS^jjj^ 4^^^.c. ijjuk : jy^ jj -I'' MJ-* " 
Ijj-ii Jl^ I 1 j'j'' (_7^ 5,^1 ,^11 3^^^.c.j Jlj^ 't'J-* L7^ I— i-lluTlI I jji j^ or (jj^ 
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5Jl^l£ ^ ' 1 ' '■-•" La ^jjIo u^ SjiLj/ Sjjj-caj I j "'j i ■ ^ " ' ^ •'^■'^ jljji,lj uc^LLaJI 

5 U J ... ,tl 5X«j>JI ojui (j-« '^-i^jij-" <JiiL£^L«JI (j^ knowledge base i_ajLjLA 

aJ-it )>_i-o--v (jl Jo-^^Ljj 1 Jal J i" I iiVLj 4_lJLiJI (JjL2^>JI y-l " i" i nl (jA.«-! 

« ^1 I t fi a ^1 . ^-^ ."■ ^^^a /_aLj_u ^1 - 

, ^Lilu N-Ls C?-'-* '"' ' "J ' 9 L>">-^ ' M imI /_aLj_u ^1 - 

r-ririi III Laiajl (2>SL4JJ '^'^J Lt^ 1 I imI (.T-i-^J (.3-*'-" o' (1)-^' i—AcI (_y3 - 

L^jj j3^^-^' *— ''*'_>^1 (*'-*-'V oj-^'-'''' Lj-'l (.3-*'-^ '^^-^ o' j-^_>ii' (j-« - 

.jJ^LLaJI joJ (jl 4_L».J_)JI Jj-i-a j^lij I n (j\jvj_^l JL».| (jl - 

CjLjvI" i" I iiVI ejjt ^^« ' ^ ' 1 ' ^""' (_gJJI » U^tl j^jx. |^jL2JI ■ u^V i-^T^J 
iL&Ljjijjl (_y^l lii-Lj Cjla-l'iTii III (j-o L^JajjijI La (JjL^ JL^ LftJjJ i5-fljl mil 
'lxuL^y\ (j\ ■"' ' '^"^ La ■ U , , >i 1 1 I I jutj t <^l^ '-^J iJ:' W^^ J^^ I j -1 U . -1 a 
(jl (j-a (_yjLLll J '^■-'11 (j-* 4 : 2 5j.iill (_y^ ^LlII ujjIiI q] t^i!'" "-* J^J'^ Lufc 

^Ij j • " ' 4_l!I J '■^~ (jl 3JVI (_yi^ ' •« '^11 (j^ (jLtujilJ I l-^_; • '■ ' JJ-JJ La 

(_,_iiSj V j>j.>.j I jijfc (j^j linference machine r;\'nni\ 3JTj knowledge base 
(_jlr /oiijjl ojui 5jJ^ I j 1 ■>■? (jja iL^i^. (_y^ ^ ^i^^ <J1!L».Ll13.I ijJUji ti^p. 

(jl L&julj jj_2_l! I j^^** <iloLSI (_yl!l (j-ujji^l S^^Lij) ^j^ (_gj mijII AjLa-" i nil 

."iijfcLtjJ J I j_LiiJI «LoLlij i^lj-J JL>-Lu-u q\S 
AkjJil.\ 2.ujJu^ lSj^^^ ^L^jUfl 7 :3 :4 

<ljj<J_(jij ^j~ I iu ,^VI sis jJI joiaj CjL^^jILi 3^-uJI (jISLaj 3 ij » . ^ 1 1 ^j^ 
(j_o (SjLjJI (_, I r I JUu tULjLA JJlxIlJ /<sJ IJlJJls. VLtA LlJIjLa cixf>- S^jJlil 
:(_yJljJI «l-»-^l (_jlr aLc J'C Ml I CjL^jIIII ^-^j->I" (jSLxj dJJj 
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. I 1 j '_; ' (J^lSLlII (_jJI ^'- I 'l-^ .^Vlj ^»j .UtI jj-LJ cL^jvljJ,! (j-o - <-J 

. Luli /<si»l!l (_yJI 3ijj«II t-jLuij^l ^ - _a 

: L^-La jSjJ 3jJL«ILa CjVL*^ ^^^^ ^" '^-. '^"' J' '''"nl (_yJI 

(luil (j^j NLP: Natural Language Processing S-Lt^JaJI CjUJLII 5^L«^ - 

CjIj 4jjI_uJI 3iluiVI jl multiple choice 5jjjl11,I v2jljLpJI ^lj_J 3t ,1 1 

,fill-in-the-spaces uijlclj^l JL^I jl (<s-«J jl >Li 4jLvVI 

f_jJS f_jj^jX\ 3ik».^Laj (__)l3lj^'^l ^^^.-^ ■'■■" f_^ 3_caLi. (_.JaJI JL^-o (_y3 - 

. - 1 1 ^ , u (jiiLLj-c jLili-l 5j.^;v|j (_yjv^^jj>JI TT I II 1,1 (JIjIjljla CjuLu (Jjlalll 

j_L^j 3_j_5_ua_«JI CjLj^jJ,! J J l-a-"it SjjJijsJI jljj,! 3.jj/J_lA JLja-o (_y3 - 

' ■ ' JJ ' ^ "' ^-^ ^■^'-iij c-\t U", ,,.VI ,-A nj.A^~ ^ (j;^^£Lcuj(JI JL><J.I i_^ - 

.(JjLl2JIj (—ojIjlSJI 
automatic j:_alj_jj| 3jLi^ S-lLo-c. SJ-SLlJ, 4_<jiAJ ^^^u-^SlII JLjc-o i_^ - 

. L^ S^jjIsjII tljlrii^ljll ^jjia (_y3 programming 
IjjJls. VUc^ S^jjII 3.<jJajij ^^1 :U,^VI ^l^jJI Jl^ :(_yjjjiJI (Jj-ill 
(j-o CjLaj 1 < t,l Ll>-jJjJS1j i_^ (J^i-Jiil t_ljj(U Lu^La ^L>-Jua ajLftcl (3^1x-l 

(_y^ 4_i ^LsJJI (>SU_j Ij^j^^ VL^a^ ^j-£.\',U,r^'^\ sl^JJI Jl-«j - 
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d! L«.<u^>J, I 4'rj^"l 'IjjjiLji'ill CjLoj^I jL>-i LlII 4_ujj(JI 4JtiII 'LsJIjla Jjijj 
J '^ ■-' II i_^ (J-Lj-a-ilJ I (j-« '■''i)-*:' '^-L!-^ (Jjl Tiii iij lIi Laj U 1, 1 j . ^ » t cLujjJI 
jjjt^" ^"a ^^I'.U.^VI sl^jll jljll.l j_uSLII jjjJI-.t_jLjSLII IjUfc (j^ x_<jjLiII 
jjjJoj (_y^ <ij^jj <ii2j ^^ I "U ,^VI ^Is jJI . - 1 1 ^ J , U" jix-i-. cLj.4jijuJ I it-aljjJI 
(j-a j-j^i ^jj'^; hardware jLl«JI (oJaJ x_o l^lr lij (_yl^ Sj^ic iCjLisc^jjJI 

(jLa (_jj^l J I--' ' ^ j -^ J (j_o .cjLSj-iiiAJ (_,lo»tl i«_iLLaJlj LiiLt^LaiJ ^-lL-^l!! 

iSj-lSjUI diLlitlj <ijjLLll (jiai 'ill SjjiJI aJJt <l>-ulj CjVLsJI jj-a j-^J^ (_y3 
(j^j i-LLu jJj-£2.i2J 1 JljJl>. «ujx, ^^^L>. 5j_i:>ij1 fciiiJ (JIi-4-i L4-1 J ^j.:>- 1 * (JL>. ^_^J 

<i_iJjj i_5Jdl (iLuJkVI (_yJI J J nn (jl LLA (_y^Sljj I L^ii-I Jj M-LLijj La i_ajjLJ V 

3_i_ij_«JI 3.2lail,l (_y^ «_<j/l^l JoLuiill Liili schlumberger j^j-j^^Uo 4^jjiu 

La SjLc (_^J (69) ljj>^' (1>^ i_x-lS-uJI (JLtA (_y3 Sj-LiiJI -1 1^ ' 1 1 i~<l ^j ,U"t 
)<_jLlJ (jl 1 nlr i-;-*:»J .i_jjL>-3l (2ha L^jjSLi-iii- 1 (_jJI L^ ^ ^l."l I jj^al (_pjj 
Lj^jJjJSIlII j>jLjfc (J-Sjj 'L^i (*t!-^ ??-"'->^ JJJ LlIL>- i^j-XJ La t-jIiS jj^ 

(_yj| (jljsl lIiI^ Jjlj J '-^ ' ^ ' V i_^^ til! jj ijj^Lflj La p-j.jj<Li ^^jjiJI (jl=>^J-! 
*ijjj-SJLl /c-laL^jLIj (C-i2Jl L^jt_a ^j^" t fi'ft r-jL^Jl ^j-a 4_uijIajJ1 ^L-alj-xJl ^1^j_u_i_u1 
(^yllll ^-l^^lICJ 1 Sjjajill pLcujI 5j-;JJJ Sjjj-aJ JlJ^_uji cdJi (_y3 1 i li 1 TCJ q\ . L^ 
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d_j^>-L»^ SjLjaJLlI cjuVjJI q^'s" I iij id-j^LajJIj <ij^^ja^l <i:»ijj/3l JljsjIJ 
.4j;.SLuu<JI cjVUJ,! (_y^ ^^l',U,-^VI tl^jdl ,-.l:;_,_.U-,. L^U. LaUi^l i^o-u 

(j_a UJ S^jLill 3ijj(J,l 7"Uj <iiA:>o (ji (jSL<l-i Lx-« LujLfljl (_j.<t5tj (_yl>-j 

' ^j'^-'t (_ajljLAj oLa^LtA (j-* LlI i_!jJLII "j ' '^j La ^ ^^""' (_yjj-«JI (jl^jJI i_?'^ 

^j J ' ■- ' LlLulLs-j LLiislj^^ Lfl^j Lb (__)^L>JI slSjdl (j^ (_fj^i iLiila L^jJI 

.(I 10; 136) extra intelligence i-al ('n[\ sl^JdLi jlajj jsLu-ol L<ta Lu>3 

(_, 1 r ' • « ' ^ J (jl I ri "tVI 4_j£ p J-JJ l-«-^ i4jLA (J^lS^ (ji i-j^aJ (Jj t_£j mi j 1 1 Tc-l,! 
jj-a^l jj-Ji (j-«J .(jLtujVI 4_ji ' ^ "'„' 5J^I «Li3 (Jjjjjj Loj i<ij (»j-2j (jl 4JVI 
»1 J i~u^\ tiJIjjl (_,_L: |_gJJ^JI 7cJ,l SjJlS 3JVI x_a (jLuJ^I L^iS ' ''*"''^„' (jr^' 

jJ 3_fl_uL>JI tl-ui/'i/l (jl Lc^ljjl^ iS^jljJI 3ijj(II jl aUJI ,j.>oJLij Sj^Iju 

da^l I iiTt p-j^jJI (jij ijjjjIjJI S^Jii^ (_y3 (j-<-«JI (jij I ujj^ CjJl:>o V <".U^ . .. 
(ja-1 I iitl JijJl:>JI jljjijvl (jlj 1 Vjji II j I I jl jj jiaJ,! .Ual , ,.",j LxJjj <"iljUa^"a 
jJljj La (_yl^ S^jjiJll (j^ sLj^jjJI ojLjfc I JiiJI jlj.jt>-l (j^ jsljJLa (_ji cJiJliJeJ 

I j I J ' T J I /Vj . ^ ^ «LjJVI joJijJI (_5-Lc ' • « ' ^J (_ylll (_5-<k 'usLcuJ (j^ 4_lI^ 

(_y^ JJ ■-'"" ^ j"a , 5a\t Ullj i4_uijLjJlj ,j.a:>JI 3JVI lIiJLSj^I (jlj i L^iolijjj 
jLLal (jlj i(jl III lal (_p-a (_, 1 n m 2 (j^ ''l-y^J' JJ-^'^4 '"' ' "J^ lS>^' JJ^' 
jLLftj (JjLSJ,! f_^ ^ j'a i^jjLLaJI ' ^aljll ^ JjiLtlUI (_jlf «GjjLaj (jl I ii'iVI 
V-5J^I i^f-l^f (ji^ SjMc: ioLJLJI (j^ JjLfc (<i^ x^ J^UiJI (_yk: ajJiilLi 
.C^j l_^l (_y^j i_ajii |_^i (_y^ J-«-»3j i^^jSLiiJLi jLjso Vj jjajiaj 

»_jj_jj_i (_^,.^v^ 1^ j-*j iLa^ili-l V VLiJ^I (jjLoJI I jui (_y3 (jiuijJI (_jlj 

I JLji (JJi (_y3 1 1 1 j'" J^ CjIjJi^j c3^-y ^ 3_i^JJI 4IIT5 (jl I li'tVl (j^j (JjjJiJI 
CjVLsJI «_a (J_oLjLLjij (J_oL1jiJ (Jjjjtjjj J^^^ (^ JJI J-A (jLtuj^Ls ijojjjiijJI 
j_j_i_4Jj J J 1 -a-"i llj ?-l "rii 11^ 4"\<ii iij ^ j'a 3JVI Lai i^-ul m'iiiiVIj ijjLLiJI 
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(Jjjejj I jiSL&j . iliAJv 4jjili ' y^~" ""' ^ i-« (jl^^ii-lj j-i-oLul!! J^jj tiiLS^LiJI 

(J^Li- (j-o <ijli CjLjjI ,j-« tjLtujVI ,2>SL<ijj (_ji»-J 'Ct^j'J (_,o I "I J-A La (_5J1 

<t^;>-lj^ (j5-^ Sjji^ jiiSi <iLc>- (_yJI t_gj I'JijII Tcftil 3JVI SjJLcitA lSAP "-^iJJ 
i stereotyping 3jJjjJIj patternization .Uj^ ~tl i_jjJL^| J^^-i- (j-a L^ljlo-I jl 

i(J_<jiLSJm p-j I ri" III jl jL_LiJil juSJuM S^j^La djjjij d-uiuiilLa Sj-ifcUa (_^J 
(jjjJtA (_yJI 'iJj^'tJ Ct^^ (__)iiAL«Jlj JLajlil 4£1jjJ jl jJj-peJ (jl La (_g JJI j_lSLi2jJI 
jOjijJI) 4I3I injil («-lfcj I Uj ^ . .. ij iSjijLcuJI AJjfcLiil l_Jlj^J SjjfcLsJI (J^LsJI 
5j^J-£2J /cJLjlJI (jI t ri t Jf I (_^^ l-^J ' Co ^ * ■ ' ' <^jlr (3^1 l-**^ C7~^-3~l9 '^j" ' " ' ^^1 

"Ij-al »" I III (_yi (J^l 43j_u^ 5Jl>- 4j.il <"ii III (_y3 Ui^ '-*:'JJ '^'■'^^^'j j I'' ' 
i-i\t ,>.^ Cjjj.^. Ji^ SjJLiialll 3JVI Lljl5(jl Jj^'l J^ I ■-1""' Llcjj itCLul I nil A2j 

tdjijjo (jl <tia^ L&^j^jaaj (jjSj Lxjj-3 I » u J cUj/Ij.^ ^H^I 'I-I-'«j^-I (jLuijVI 

L^j "1 Mij (jl JlJ V 3J^lj (jUuJ^I (>U J^ol^lj /<si:LuJI I jui CJJ-=eJ u^ 

(J II I I ii_i (jlj 3_L^jj(Ji,l I 1 j -^"'1 1"' 4j1 MiTi (jfj ' I j • "■^"' 4j£jjlI,I 3_iiil--Kjl (_y3 

(_5JlII 3^>L«JI i_2jJ3 j_<fc (jl iii'tVI Ab Loj iSjjLjioIaJI SJiilLi jl^^l I i^jm; 

j-lJIu (jl I j • "■-" 4JVI (_yLLa-(jjj|j I .i i^j^j^ u 3jJLta-i_jju-aj jl oj-uju jjjuj 
. symbiotic (_yl£l£!lll I j ^j'^j x.^ J^aUllI |_gj"iiiit f_^j^ ct-^ i-ajSijj 
jj^x. JL^j LaJjUa 1-ij.c. <_!jj(JI tLa-ljj I n i jJLlI /sJLc (_y3 :(_5_ljJiII (^JJill 
V ,j_o J j a ^ Ir I j*^ l"lj (j^a SjJlS ,j.a ij^jjl SJ^Ij (jLujVI (>U (JalSJlII 

LxJjJ ' -" ^ ' "^ ' "'j'^J -" '^3 J "^ ' "J («-A3.*-3^LA>3J /ttjfc^lj-^ '-'Tri (jyjl J ' " i ' ^^ '"' ^ * 

(j-C («-^ t /I , ,. s " t '^ ^ A^tl ^LSjJI gL>l ( iiLi (j^j?t:>.J_a /c-Aj i/c_A.i^_L>- Lxiajl 
(_y.3 j<s_<k.iJjL^ 4-aS_-v (a-^HiSjjj (aji.iLi>-i LijJI (_j3Luj/j i LuLSlj^ij I '. A a I j ^ 
-^ 1-^ *j <:Ljj I II ill /c^^_L«j Ltjlj^^ (j^^iLuiuSjj LuL>. (jj I ^ "»■ .^"i t 5jj:>JI /ciiaJ «Luj^ 
5-Jl t"ii iiVu jI I (_jjL;LiLaJ I -' j • "->_' I "laj ,^" (j^jLfljiij , d j^ I "lU ,^VI -1 j"'_'3j 
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,::,lo}ls£j| jioc^ vj^' 



d J ^ u ; 1 1 -^ j-«-l"'" , ,.l cjVU 



5i>ijii",,ia 2^ljj (_yJI LLo liil J r^^i^ ^5j '(jriW Ji»Jlj SJ^l (InJ Jal£^l 

1 ijlr ' I j ^ 1 « "' J I J^i*^"' (jl 1 M 1 r L^jia (jj^^T 4\p^j (4) (((_yjjj(JI JS<1I 3j-b» 

SjJb 'l-3>3- (jr-^ l53^ (jjJ^ jiliajj (_7J>c: (jLuJi (j;^ j'^^ iS^^^^ O' 6^-*:f 
. Li^iiSi Loj 5jLa_LO 4-i^lj .""if 111 i^Jj jl «Lu-t>-l I— 3jLjla 
LLojJj 4jjL;LiLaJI 3_ujjlII SJiilLj ij\ I ii't'^lj 3J^I (j->-J jl_J^' (J 111 iiij (_yl»- 

/siaJl jjij iconversation engineering jl^:>Jl SjjijLui f_^ 5 r^j.^;...^ CjLjIjj 

H_^j_iill (jjiAill (oi^J t_iLLaiJl (oi^J CjLuI I iilll uJ^ ^3^ lS'-*^' CjJLa-" i nU 
"ix>.ljjjlj 4_ujj(Jl CjLa.^1 JJjiILi ^ ^l»"l I uLiaill I Tu nlj^ J n i~i" (ji jLi Vj 
^^j '^ ''I (j^ ^:l>^_5-^ L^^^-^i^*-! L-dJUje-i J ' ^" 'i ' j1^:>j1 (jl .4_LaiJulj ^^ "»■ i^^tl 

,5 _, ,^-, :; It 3_L^ljJLiiJl JjJ>ILi jl^^l lAjfc (_yj>-ij ^-^^p- S-ij^SUl SjjjjJI 

JUiljji (J^ <"ii iilj 4_i^ j-ujiUJl (jj I II La (_5i^ (JISjVIj nJliljLJuVlj CjLa-jol'illj 

,-.VI . A '.VI jjj jj^ liLpkLJ ijlj^>Jl 4_l3 ijij-^aj i^gJJl aL2I1 j-jIsjj o^' 

(jj . >. I, I •_« ' tj*^ 0^ ^3^^-^ ' ^- J 4_>-^l 7c_a^Laj J4-II CjlS^jj>.j 4_jj^j-£iJl 
(j^j C ^ 1 1 jjj^ljill (j-a 4jaiiSLo 4 IT Ml jdjjj <ijjlj^ x_o j'al .>.""j (_g^jiill 
(_gjJLiIl (jjiAill (<si^ Cj^jaj (_y3 JLjJ-iiuil (__).£ailll (_jJI LLA ajLJiiVl jJLsoj 

cJljLo (_y^l 3 'v'il Mill LLciiill (j^ j-i^ i-dLi^a i3_ujj(Jl SJiill ^-^->j Li^^ 

(j-o 'iJ 7"3J-i l-« jjkUij 4_uJlj Jij-aill 4^^ic (JlLa Luibk-U aLu-AI 3"-^ TTjl^ 
(_^^_4Jul^j_Al^Ii ALal (^jjul i^jL^l jl *_aL^l (-_3j-*-£ajj cJi-pj 4«U^jlJ CjIjLi^ 
i_2jJj>J,l (2>^ cV^^iJ-*^' Lt^ <ijjil^;>-j <:Gj^l j 4 lit 1 11" lJijSj ■ ^ ^ I" -^ 1 1 ,j njlllj 
jI (J^ (ji |_3j III LxJ jjlj-iy 4 » «i I iij La •iajjj 4J j-uiiil (j^ 4jJI jLJuil (jjljjij 

.^ 

I^UCli 3jjj j^-LJ^ij (jl ^3:UJ< 1 -i'^-^''! ".U.-^VI ^l^jJl 4c: Lis. (_^ liJLLiii 

LsjJJ t_gj Ml J 11 7cJ,l cJijLlaj SlSLjtAJ d_o j d-Jl joJij ^^Jjlaj (ji^-oj u^ ' ^"u" 
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y^jc jglajji QO ulojlooJI Lp^Jj'iVil (^Itt^l (^juuJI 



ujJ 3-j-lJ1 ojui SKLa^ (jl (j-o 3x.L(S (_,lr cdJij ''i^ij-'J 5l^L»-o (_yJI 4jvL»- 



Vj i(_5jJ^I jJ,! 3_Lii (_y^ Jiiil!! (_y^ jji 3_i^i -''VTjjjiU-t oojv^l J^u^l 

x_a I-J-CV (_jJI l-J-t>- JJ I n" jjl JlJ V ^^1 "U ,^VI jlS jJI Cjjjiaj (jl (Jj^^l I Jui 

(_yj.c. ,_p3j^ lt^' d-LaLiJI CjL^jjJI Jl^-I (3^-tJ La JS-aJ :^jJiII i^Jjill 

d ^ ,^ ,^ -»"ll J-^ CjLjiIjjJu ALalL&VI d_ujjL!l Jli^ja-JI jh\j^^ <J1iLlaL>JI 

^ ,^ ,^ ^■" II j_j.c j>L>oVI 4_uj(j La (j^j JaJiej Lea j-i^j linterdisciplinary 



Lijejju Jl^JuJJ ' I 1 j 'j_' 3>^' Juiul Laj jiLillVlj 3^4 IjJ,! (Jj aUlVI <i3JLii(jjyJ 
fuus^l J-ikJ iCjLj^jjJI ojui (JlLa ptj^jjeJ (2>C JjJ-iiuJI ujjaju (_y3L2iJlj (_f^^pJI 
(j_a 4_Cjji:a^ -" _■ ' ^" (jl (_yJI 3 j'al ^",llj auu^\j 3joUII LoVLa^ (_Jj| (^ JJI 
j-i-sa-C ^^ ->_' LiJ^ j.3^ "^ jj"" i(_yi^UI (_y^ I jijk jLv (jlj iSJjjLci,! jj.j>JI 
i-JiiUje-a (j\j ^^^1^:>iJ1 > uI ^. .. V (JLlS AjJb (j3-«-a ^^_u_aSJl til*^!^*- tCjLa^U 11 
d_LSjj .(_, <iU11 jijjJIlIIj )tjj.iill]l (J^Lxa (j^ IjLA (jjLjJj ""'I '■- .^-^"llj j»^l«J1 
JUJLji (»5-jJI (oJLc (_y3 I j j-^1j ' (_jlill (jSLiuJ,1 4 < J J U I '(Ac I j"" "--'J "a 5jj^>_u3 

■ dJbi I'lTillj Jii<"11 
3j'l '^'' "^1 CjLuI I rilll ^Ir CjLjiIjJlJ aLCLaVI Liaji ijUj 1 ijlr i_t>.jjij 
(Ji>-JLa (jl (j^ (_jSLuLAjjij (»^JiJ «ULS La Lui (jjk JJI (jlr /tLj ineurolinguistic 
Cjljr^LpI jl ijiaiil (_y3 (J-^J (.7^3^-ii^' Lt^ Qi^ "^J ''-»-^' "A-JK r"iV (_j:>JI 

.(8 -.85) 

L4J jaLalLifcVI <_!jj(J1 ^^L.L<i5Ll 1 joiisj (_yjj/JiJL^ ct^ O"-^ cdJi (jr^ Sj^Lc 
JL>.| (jj^ (jl (j-Slxj i-ij;P- computational neuroscience Jljj_i-3 (_, Ir iSj-=^ 
jJij_Lj_a.SLi1 (<s_lia_i 3_jjLa_«Ji, 5j.£Llj_a jJLSLjil Jlil jLja-'ii nV 4_ujijjjJ1 (JjiLcll 

. Cj Laj U U J 
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,::,lo}la£jl jioc^ vj^' 

Lai S^jjiil ijjix-i (OJJ (Jj-iiAJI Ijui (j-* 6 ".3 ".4 5j_2^l (_y^ Lcje-iiaj I Lo 
(jl (_^ liLi Vj .(_yikil,l Jji<aJI jl 4JVjJI oKjMill /\ J^\^\ JMi. (>a 

(jl SJ^lJ (jS.<u Sj^Lji Sjjj-aj S^jjiil (JjiuuJ <Lil£.L3 ^jJaJI jjSI jjk |_jia-iil 
5jj_»-a_i JJLa-jj iCjIjLj_«JI M-tiajj La TtiajjiJI (_5i^ j j '■-'_' i-i^i^*- L^Ji-o (J-obuJ 

.TtjLlillj cjLoJi^II (j^j Jajjj (_7jJI cjL^^LlII SjlLsI^ 

L^j-Aj |^:-4P-) iTjLiLJI JLC:ljiJ JjsJI cJa^l JL3 iTjLibLjpl Cjjl^ I jlj 

CjLjLjjJI jlcIj^ J-=tIL! (_yAi»JI l(jMiL-ul Relation Algebra (_y2>L«JI j-j^I 
t_(j^jlll (_yl£. Cj^Ls (jr^l 4jjIjljJI L^ILp-IJ:*^ relational databases SjS^UJI 

jje_i /n J 1 I ri II Jj-jJll ^Jt Q>^ '-*iJ J'^ '-^ Ct^ (j Vi i II (jLa i((_yX^jLJi4JI 

y-l'lMriiVI 3JI3.<1^ 'l'^ • "_■_' (_yiilJcil JjixIiJI (jl .l-Sjlm jLcljil (_, <llr (JjjLjiI 

c1i1_lL«j(JI (j^ 4 1 1 rill II (_jJI y'l'ii'ii II a I <ijiji^ (Jjjalu i-ij;t>- I j""'j ' '■ (j-o 'J'i>:JJ 
^jliill <_!jjlII i_aj^ LxJjl^j iJliLo^mi pla-j"ii iilj (^jjlajll r-l'iTii n^ ^jjj'^l 

.(12) ((SJ^I ^» <ijlj 
i(jjjJL>-J CjLj_^J_jj CjI oI I iia (j_a d I o"i i"i" Lx-l Lt^jL«_a (3:pe-l ' ^^^ (IP^^ 

, d J ^ 1^ ' rt » J 1,^ ^^1 I jLlLsIj l_3JL>-j (J_u_Jj ^'^j ^ ^j_a «:U^:>tJ Laj 1 ' . ^ j . ^ t j 

(jjijj L»iaIL! I I j i«_£ljJI I— x^j" I II J (jl )«JaL2JI jl^il I lj-^ ' ''^ J ijj^ J' 
ij^jJaLLo (Jj ijjiilo (_jJI <ij»-L:tJ LiJI )> jQ-a-ll j-^ii J-il . ^ 1 1^" ' 1 1 j_lC 5jL>JI 

jJa_<jjjl g| mill! j-i^j l5 j-II First order logic (j-Ij^' ^^>" j'-^'" (j-« (jt\)^ 
jdLi. (jil i(_,_<i^ jJlJ>.j if_^j.c fj-ujj^ (J^ ^Li^l (jjLl2JI (_yi^ (_ylJi,lj 
J^UlII (_yl^ j-iL^ nonmonotonic i_xjjj^^j£ J-LIa f_^\ 3j>.L>. (_y^ ij^ icriJ^ 
x_a (J_oL«J1j (jl * j'-^"" "_' modal (_gjjj3 (_jJI_<iIIjvI (jJa_Loj i/<siallil,l ^^J^ )«-o 

(j-*j| I II "V (_3_La_La - II ^ , >> ^ 1 1 ^j_a))j i(((j_kljl t del (_^»J ((L^-lj)) (_p-« CjI^j_laaj 

/ If J J 1 1 >ij ((tixAjU))^ (It (Jtij)) (j-\_j (3.j-^ (jl ^t-tLalLtuJ it-liLuSJl (_^Lt_a (_^ (^jj_iiij 

4_ul ^ J ilil La (j-\_) 3-:J-4-i (jl jt-tLalLtaiJ (JI:a_La i((4jjJlj)) (((j i ii^tl))j (it t^JI » (j^J 

(J_alJtjJ L^l^JLa JiJ^ L>-*~* **'^H-*-^'^ ciri^'^J ((^ j ^ ( ^ J^'* ^jl-^^ Cr^ ^H"*"^"^ ^ -^ ' ^ 
iCjljl_»_C (j_a «L_4-^_*2_) jl 4—1 T'J-J-J L-a (jj_4-xi2_a )t_a ' j"''^N ^ J /ciSHXI 4_u Jt_a 
joi^ isUe J-^ lS'-*-" Ct^J'^'^' (<sJL«Ju CjIjLajiJI aJ-it (jj.4jia^ '-'^ihJ LSJaJLaj 



ISO 



(_gl i/a^mi 3I ^■^"' r-jLi-j SJiill 3^ ^•^"' Zj^ >* ^J 3-iiII lioLill (j\j 4^^L»JI 
.4j «Jj (^JJI aLHIj i^jiill v1iJlJ>JI t>J ^^L«JI 

j-j-C i«_i_<iILl,l x_o dJUjlSj , I ^ alj ^ |2j-o 4.4^Ijj La )«-o (Jj^l <i^^ljJil Jai-j 

^^j«" • ""j ^^'^'A\ ^^^ju jjlj i3_aL»JI L^jeja^iLa (j-* ij' > I'l^l j-J-«-i 0' "^^^ 
j-ikj^jJI (j,^ It-" I ri 1 jji 1 ijlr jjl i(jj|j^ (j^ ^-'-' J-^'j-y ^-*^ (_aj ji:>J,l (j-^ 

/«_A^1)) ' 1^ ^ ' '■ * (jl «Lj_Lc (jl i jL_j_S_«IiJ 1 «LiJLj 5^^_jj;t_a (JSLlIiA (j_a «LLa_i:5e_J La 
La jJSLj j<sJL«JI <i^l^jJ fjjusji LiJ^ 4il3 (_y^ (_yi.^pjjil (_g JJI (((_y^^j <ij"i I "jj^l 

. (J:>- 1 JjlJ 1 J JlJ-SjiUJI j^Uo-a (j_a «L*2_uS_J 
4j^Jilll LuL^L^^j LuulaLx^ CjLlLII aI I ri°il 4 ilU j«J^ULX (jl :^^j^jl}I (^JJllI 
(jJa_(Ji,lj CjLj-uaLj^l 4S^Lc i_y2Jx^ L<iJ^ LJLv (_gjjaj La^ M'^t^ <ljji (_y3 
(_ylll d_j^jjiil Sjjiil ^ ^j" ' 4jl>-Ij^ i_*^ jj j^ I jjfc j ii±jJi:>JI (_gjjiill (JjjjjJLj 
J '^■^11 (_y3 3j^ ' tiujistilj .SJiill 4-l1K Mil LbjJ CjLuI I rilll »l (i\r L^ '^'j:^ 

.i—iL^SDI IjUi (j^ x-ijiUJI 
Jjj I II f_j\f'^ iSjjJLa. jjL^I CJ-'I ^i>»-^' Lil^jjLa CjLlILj Jii'ii't (jl I nlr (jl 

3JVjJIj heuristics (jjjJU>JI /n Ir v2jIjLj>JI j j _■ t^ ~ ; aLjCLaVI t-^^aj J^l 
Ajjj (^ylll SjS<U S-tiAJdl 3_LLaj(JI -1 j"'' (_y3 perferential semantics 5-ilu3lii"ill 

1 i A> ^ ^".Cl , ,.j J_lSLJujJI i-jLj^ (j^ (O^LlII (jjioill i-iiiil (_^jjl!I i^jLaJI L^ 

•.(jrtJLL^ 
, U ^ \t J , uj I ^ n j^j3 (.3-^ "^3 Jix^)) (Jila £li.<t>. (_y^ '.jj rijlll liia (JlILa 
lj_Ia_i «L»-j (j_a jASLi L&j-ujiijj (jSLaj <lLaJ>JI oJui jj-a cLaiS (_p (jl |^jL2JI 
7 I J 1 ((«L».j» 3 aKj i3_cSL<ta iIjUI^ 8 I j I « jLjtC)) 3_aiSL3 iJj'C Ml" II "-jLiiJ 
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ell JiLt C i- ^ -i lLdi 1 Ti ( til ^ ^ '■^ (^jLail (jj^tj (Sj-i-o ^_^ x-uojj UL ^ j * .^ 1, 1 ^qj_o1 

(jl Jljso 2_L£L«J,I v2jUIj_SJI j-j-*s. LJoi-l La lil i^jSLJI uuUKU JjSLiUI 
^ (j^ .Aj_,,^:;ll 4i*j>JI i>JLA t^^>ii VLCo-l 5376 i^^l 3*4*8*7*8 LbjJ 
(_yJI t_g>t" (jj (_yj-3- (JjIjuJI ojui j-j-<j-»- j>^ (^>2j (_yjjj(JI i^jLiJI (ji Jj ii < U 

I JUk *ljj [j-<S^ Lr^^ Aj^\-uj^\ 4_uji jJI sLiLiJiJI ojui (jl Lufc djfojfcJLlI J.JJJ La 
dJdJI (OjLiJj d-UjjiJI 5*lj^l 4ji.«^ (_y^ L^Ibj^:^^ (*^JJ lS.>*-^' ((iJlJl" Mi-*J1)) 

ji (j^jJV jJI jl (j^JJJtill (Jo^ (j^ *lj-l-u SjL>- d-lJlljJ (_g2 (jVI (_jJI (__>IojjiIu joJ 

.<_!jjlII (_gjj(ill (jjiiiill ill olr ji (j-ujj^pJI 

J (J— ^'.^-^^ ^Lj^)) (JlLa gl Is t"ia j-J^ 4Aajv uJL>-t ^ ' J^ .^^^"11 jLLa 

Ji^^_>.j ^>.j " A " <^ 4_jJLjJ1 Lai ' -n J '-^ ^ L>-^J C^-^ *i^^i Jo^jjfc Ct-'-*-^ 4_uuJ1j 
^_^J 'pj'-^* '' tl^^l t_5-^ Cr^^' ^LSU ^L>- S^ La I '^-^ '"■ ^jjjul jTi I ri a^jo (<■> 
jjL<i.>- jLlJtJ 5j_a :5^1^j_aJl r'JJ^ *'L)^A3 ' " '^ (J*-**-^ IjJu^Llu Jl^)) (JiLa cU.4.>. 
(_y^ dJLi ^Li (j^»-i .Tc-jiil jLuaJil (_yi«i,l 5j-aj *— ^J>*^' o'^i^*^' ?~*^ Ct-'-*-*:' 
(j^ ^ ^" ' ' LlL«j>o (_yJ-II "IjJVjJI SjjjaJjl (JjjiajajJI 4jJ| jl^£.l jjjji (_jJI <1>-L>- 
SJVjJIj ^jiaJjl Ajlr i_xJLjij ' • I ^■^" J I Jl^ ^-'^ O' ''I '''' ^j ' ^ 3.' ' ""'' oUlj^l 
^— j'^'lt (_yJVI i—ilj-^VI (oJajj i<ijjjjJI a^i^j -I .^^ ylj (jjtijJI j<si^ (j-« L<i^J 
(_yjjj(JI Qilaj L^j^j id_LaLlII (Jjjdl jjLs jL>-l i_jjL>- (2>a . A\\ i"iU jj^ <ijjjj«JI 
fuzzy logic i»_j_<Cm J ^-- ' 1 1 Cjjje_j_l J-J^l LaLiliil i_gJjJ tjl i-t'^^J iJ-iiaJLl 
(j^ jj ml ijJJij I L^iLu^jJ ' • « ' ^J (JSLika (j-a "=1-4^ IjJ LI, 4j-3 L>J I sULjLiLai! IjJij 

1 1 1 1 iillj i<:LLaLL!l (jl jiill j_y3 d j ,':. ^" 1 1 CjLa^Liil ^ — ^' SjjiLIi ui^jl : (j-\_ujijjj 
(^QILj Lkljjj) 33"^J„' (j7-^' L^lj Jl2^ lt^ ijj'^' oJui SjJajjj) (^'J^ J-* cj-'LiJI 

. L^ L^ (Jj^ V cjlj-iill, Sj^j,^ I j I « -^_' 

: Lot J (».UrJI ^1 ^jjill ljLuu^I ^ - ^ 
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(knowledge engineer S^jjII ^_yudl^) ijlj-ij lUjiiuj J^Li- ^ 3^jjlI,I a'jJt 

'^♦j'l'-' jj'^j I ^K~^ 3'aj.ll , il , ,."sV. ijl , ,.^?l Ijui jjuj <iji«jLll 4jl3|jJ(<i^j 

(jjS !«_o LujiLj/I Ltisjljij \jJt (_y3 (jl 1 1 j ' ^ ' ^ -»"■ (JLtja (_y^ '^'^ J-* ■-* ij^ 
2Sj^>. f-Lfljl 3-C:j_<ji Ojlj 1 Kj 1 1 '^_'? iiJ>Lfc^U SJjIsj SjJlJtla Sijjill 
^11'^" (_j_Ljl^ liJJjJ ipjjjii JJljl^ i_2jL«Ji,lj CjljjiJI iJliAjLSj x_<u^>J,l 
SjJLSJI Ltjjj I ri'sj jjl i(_y:>JI Ji^l^u ''-^"■j" jjl L^ 'j-^'j' ol '*>i^^' (oJa-JI 
dJ (jj-SLj (jl j_LiiJI aUiitI f_j\c js>-\ Jji jl ijL^I^JI I jbk x_fl (-aj^^llll (_,lr 

(_^l JJI ^JjOJI (_yk: SjjL^I uuli SJ^I (jLa Ijd iS^UJI SJiuVl jl iSj-oUJI 

(_, » lilllj ;Jj '^ ; tl liJIjjVI (JljlJij (_y^L>0 JjLjjjJ AljLitljJiLl S-LtSljJI 

^1 , i_ljLS_Lj ^ ^j ,^'11 Qj ,^ , >> rt jJ_LL;tjj ^_^l_a^2l p ^-^1' (J_jL_uJJ t^ t fi'^JIj 
(_yj| (__>.iaiJ£jj 4 (j U JJ^ JLjIj_)-!' ct-'^J u .-i •^ I'tJ j-J-*J o' 'l-*i*lLl,l 4JVI (_yi^ 

aIjLoj iS-tiaLill (JjLisJIj SjijjsJ,! /ojjkLflil jj^ S-Uj (_y^ S-LLuTiSLl I S^jjiil 

(__>l3^IL2j (jl VI . ^ ^ J -1 u 1 1 (jiiulSLoVI ojui (_p (JjiaHJ J J J I II ^la IjiSLa J-02I 

(oiajJIj n-sLiij^VLi /oJjlIII^ «uJjlj 3>^ (jLuJVI (j^ <jJ'^l tpl J-II (<si«lll (oJoJ 
(^j-SJaJll Jiiiliii"llj i3Jio'VI J>U- (j^ (JjOilj lUaiJIj 4jjj=IJ| J>Li. (j^ 
aJuljJI (J^Li. (j_o L^jjJj jl I j"-» '--■ (j^ JlSQJIj Ji^lj^l A^Ljuus 4_Lflj^j 
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'"•■-'-»"' (_5-J^>- tji J I riill aIjuu^^ 4_La joialu (ji (_yJI j^sl r''-^' '-*:'JJ ''iJ^:*-*-!' 
jj-aVLi S-i-oLkJI liiij (_yk: (_yiIaJ >LiSL! S^Jl^JI j>o'^Li a?U"rU i^jlJLJI 
I ^ s-l '^_'i j_La_Lia_i L^jJ 1^1 o"i itVu jJi:>-l (jj^ "-* LilLc. (_yjJlj <Jl! J-a-^l 
J_aL«Ii LajL^JLa .(101 -.110) t_!JLSLII SJjjj SJ'^I ^Jalj (j' (Jrll-cK^' ^>^' 
SJVI J t^ ■ ^" ■ ■■ JLlSjiIII SiJLi jj^l ^ «Lik: i^>la-y La JSLi j2l^l x_o SJVI 

SjjIJ-Lis I ' ^ ^ ' J njLcujVI L^i*-! (j-O t— !ji^ LT^' I j ' "■^' t—lLjJI^U l_!j£j (jl 
' ^ . -- J I 1 SJjL^J Sj_Li_l_cuJJ SJjLS (JjI I riU JJJJ LT-'^ '^-^J ... ."II ^1 s^^till 

. Ij_«-C «L2_Li:>JI (j-« (J^LSjjVI jI t-U^jHil SJVI J U , \~ , ,. LLAj .j_ujLflIiJlj 
(jl SJLjelLjil (_jJI t-^jkju (jl (jJLuLxJ^ CjjI (_yjJl (_5-A ' •.* I '-^t I .sjbfc CjjIS L<uj 

t_i^l_i-a_o (j_o .sLJj^i La (^1 .>j_Lc. (j^ ^\uL£>\ j!hj .(jl I rit*^! 5JVI (_^L>o 

(jl 3JVI .>J-^ i_ii_LS» : ^LjI I n" a fS^ LajJ^ 'LoLol Lt-La.-v j-^^-'-' La ^^1 i n-v 

e^ljLa'i/l Jjs-I (j^ 5^j^,^il sLui'b/l Jjls (_^ ^jj-iuLlI (jL^VI SJj (_^L>o 

.(206 :I48) (.LUiJI 

(J_iJl_»_j (jj-LC SjJl^I -n /; '-^ t . il t fiSV (jjjLuaiJ «LjJV1 -.1 1-^ ' 1 1 ^^ '^ .-^ (jl 

o' OJ'-'ihJ J^' Jj^ j' 'L^J lt4>?" J-^^^ J' '—''-'-* <^JJ^»- '^^-'^ LuLSlj I (j I rrrit 
^^ « ' ' ^ I " " LaJiJi^ (_gj i'?ijll TcJkl (—fljLlij ' Uj\~ 3jj|j_a jj^ La LcjJ Ij^LaJ 
4-j-LikJJI CjLiLaJLlI LliljLutA j-iijj ibjUjEjij (—flJjJI x-iiaj^ ■^-'^'^ '— ''tAJ .tfU^Li- 

jjLL La-^j I .ij 5jl<ir (_yji Lijji^ (_y^ (oialll SjLi^ (jl liil j (_y^ ilSLJuXI 
.«(_aL»JI i^jLjJLI (jjs Lil JjLu jI L^ojaj La ^\ JuiljjiJI jjLso jl - \j ^" . ..VI 
Jfj-x-oj ^jLJLl 3^ J lLsi 1 Tk ti 2f 1 JtjLIo .?Ji^ t fi 1 (3i:a_La (j_a .jLiJjl^ La ^c-lijt-a 

(Jjii 4J JLaJ (jl ijj^ Jjl.^j . .. (_gjJlj (_yiL2j>JI (_gjL:aI<JI jji I JLA .TtjLlill (_yjl 
. Lfc^l Laj .J^Uka (j^ 4^jiaj U ijjJLa. Vjia- ^ .- I :U,-^VI sl^JJI 
: CjLkuv^Hlj (»L^I ^'-"_' -ij-^ Lui (_jjajSLjji '.(_yjjjL!l (_jjjm 
(Jixj Li4X>- .5j_iiJI joJij (_y3 LlIL>- j.iljlu La tLclal i_^i^ ^_ysj.>A\ i-;J-x^ - 
t_ijaJJ , I . J I U 1 1 ^1.)<|1 (_gj"r I riU (_jJI JjLJ t>L>^ (*-' "^j' '^'^jL'E-a I j -1 '.^ « " 

(oJaJJI tfjui L^ji^ 2^LHI e^jLdl JlcIj^ cluJj>^ Sj^j^ jLo^VI (_y^ jJ>~^\ 

.t_ijjiJI S^jjiil (_jjjiJlJl^ (j^ cjIjjIs t_<jjjGj 
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(JjJLso sLuLiSj (jJjjlII (__).qjJu "ij-aLiJI lIiLjiIj jJu Lxiaji ALAJjiVI i 

hypertext (JjLill ^^'11 c_ijli nlj cjLo^LJ,! (2>c cixstJI (3>l3j KiSjjjioJI Jju Lan 
Ll>._jJjjS11i 4jjjjlII 3iL2iII 4^^Ltj (_^L>JI jj^liiJI J .^^ti ^^^^ s^;^' d^jjistilj 

3_JVI (oJiill CjVL*^ (j^ j_u^ (_y3 I JlcIj Ijolr L5t4J J5-4J t^^p- neural nets 
dJ 4.>.^pSI (_yJji TciLaj-a^ (^^' ' ^j<"ll -si^ ji) synergism /<si^ Jix-i - 



j<s_Lc Jijij i(l92 : 131) <i_L^jL>JI Cjlj_L.tri-Uj j ■^" j Lu I j" "j !■-' ' " jjuslIcl 

«iiiLa«^) <Wdiiy& 4 :4 

3- L o r i j« «-a JLaJ (qJ ijJ^^ 1:4:4 

J jj '--> "■ x_jjLJu_a jj_a 1 J J "r S jjl ■ '-^ --j t JL^j ij—lILSLjj i L^ , U U ^ 1 1 Cj^jJI 

Sljla j-ji: v2jVU. (_y^j I JLjiJlII C^j 3JLLI (_yJI ibl^ill tj^ l^AP cIjMjJjlIII 
l(jjjjri"li nil JaLlJvlj 5jl jVI ' _ . '>"' (j-« Sjijjuio SJLv OtljJ i^jLj p-J^>-iiui,l j-j-5j 
ja_ki_i (_fjjL^ (^^ M-fllLlI (j-« 'jtJ^ '*>^ SI I'liiU J-2^ <lJi L*!! j (j^ jJai-^lj 

. L^jI^ (j-UijLaJI 3 ^ a I 1 , ^ ^j Cj Lo^m I 
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^L^l^^l ^^ 1-^ 1-^ "»- rt ^j_« Sl^^l Cj 2ljL>iX t-ij^pJ tjl JJ-* J^-^l CjLi:5e_aj_Ajl Jjj'-^" 

'P3"^ "'l '^"^J^*-« Aj^Ij^ ' • * ' ^J (j^loLtJI (j-« 'Lj^ (.y*J «L»-3L>- Ijoiilill (_jiijtAJ 

7c_jj^l Jl^ ij<s_^lji (_y3 J J . ^ ^ 1 1 (_ul^^ I— a I I'li'Sl ji ja^LLii-Lj ijJLji^Vlj 

^^jjiaj sLlLa^ pLUai-l 3jjj_u3 <ijLX ajJ LxjO nJliLajUU joJij (_5i^ Cji i n i njJll 
(_yj| d<--v.jja-j i3.flj2jJI SjjIjVI 5 1 riiL>J,lj 3ji ii>> i^ll 3 J -^ j ' -1 1 1 CjLjjc^jjJI 

j_u1jlaj (jriiii! f-<^j '-^'^ software engineering vijLja^j^l Sj^joji ji^^v^l 

.CjLlsc^j^I ^^^Jjiaj (J;»-lj_o «_L<jjaj 4j^L>JI i—sIjjI/VIj jLj-flJUJI a\-^ <iii3J 
(_y^ djc^jjJIj jaj.4J.ajJI (JLxX. I (_5i^ \ y^'n f^yjus\X\ (_y3 j_p^pJI jjl£ jl2J 
^ 1 j 1 1 (.3-*J hIjL^Ljj^vVI JjJL>o (JILo (_^jj>-'2l 4jjj:>JI aL^I i"'1o fti] ij^->- 
j_j.C. 4-g.j I ri"i a ^jj '^1 j<ijj La Ll!Lc,j i(j-UJiiiI i—JLJLlI (_y3 tiJ_pJ CjjlS (_^l 
<yjt^^jjj pjj_(lui,l jLJiiJJ jj-^ 5j.>.LLa jjjvl^j.a ^^^ jj i^^tl «L>.j) ^ j tX*'< t d ^j^ s 
. /t^ljJI (j.a 2j_ljS slj.»-l SjIjS SjLclj 1 " » I A , ^ I J 1 I <ijL>-lj.a SjLclj Cj^LjJlJIjJI 
jjJiaj ^ J I 1 '' ' ^ * "' (_jJI CjjI (_yJ-!l s-SljjJI JljJlj>o jLj^aji-u (j^LsJJ 

3 J I ri j'ij-ll (J_olj-«JI (_yJI I j" • " I ' jl i>.L>JI jj j^-^ (_yJI (_j.il Lxji cjLislajjJI 

•.3jJLiJI 

J i'?i J tl (j_o <IjLj.Cj_i x_o CjL^j'ill -1 '■-' « " (_y3 ^-uLajlTU (oiisJ (J.aL«jj -1 
dlljj" t fi a «_a (J.aL«jJ (jj-^ t L^jL^ t_g^"i t n a jt LfcjJJ Jlx_L>- ^j^a *1jjjj «GjLiILa 

.(JjJuijJI CjLjj" I ria (_yJ.il ^<-aj LlL«JI 5jl.iVI 
(J-LAjLJj > J 1 11^ (_j.3 (J^.^JlJ-" I nil 'LiCj S.iLjj )«_a CjLfljjIajJI JlSjij - i_! 

.3jJVI -I-^'II v^jLajLV 

(jl J-J V (jLSj ll±ijjLj>JI )«_<IJ.J>J,I Llijl^ JLjvi J_uj(jJI 7tJJ.3l Jiil - _>■ 

x-^j-LM «_SljJI IJlj* i«_a (_J_aLjij3 (_yJ-II CjLLStxj-LlI djtjjis (_^i^ cdJii (_yuSL«Jj 
SJj^Mi (_gl imaintainability 3"'lj'^ll <JliL3=.aj_JI 3_lLiLS Cltcu^] JlI! ij-jjilll 
.cLujiLji'ill L^Iaj^jjji jojii (j.a IJl>-Ij i L^jJ^ Cji m i ri-»-"llj Cj^LjJljiIII (JL>-.il 
CjLa^LiII joiaj JLi..il (_y^ ^CjjjJI Ci-tl.u^I JLx^^I ?-L2jI f jL^ j-« -.i 
I JLi^"^l CjLuuj/JJ, (_ylSlll jilj^l 4jlr (—flSjjJ I -1 j " ^LaLc I J 'j • ..^"j SjJjLsJl 
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iLa LSL! Ij '^ ' LiiLj-^a^^^l j-jjLaj «_jjLiuJi, 3^jLjv SjIjI dJJi * • 1 1-^" j_£j 

(_^4^ ^bJuj ij^;>.3l tijul I ri-»- (JiLo sLjJjjjijJI (_pLiuJi,l jj^ (—ijlijej I'l r"i ^ij 

.(j£U-a jJlS jj^Li J^jlll J-i^J J_j4»J,l 
LJL:><.^_;^I 4 (ifi \'igT (_^j-i5JI LJL^jUl 2 :4 :4 

. J^LiJI j^^l ^1 J>UVI (> - ^ 

Cliljj"ii no A I ri«i->. SEL SjLalUI iIJuVjJu Cj Li3c^j_J I 4.jjijLJji jL^J(-a JJl>- 

La 7-jl^pJ (_yjLa^i«i,l p-Jj-Joil JLLflJjJ Sjl jl (_y3 (_yj- (j i 1,1 g- i^ill 4j».jJ ii-> y'n\ 

:(_yjfc CjLjj'ii.iU ijjufcj i(optimal)84 JiLo^l slj^lj (_gjjijjiJI «lj'i/l (j^j 
2LlU^ (_yj|jjL«JI c-jjliii'^1 Jj-tuj tf^p- initial: (jJj'^l jl (_yjl J-JI ,_jjIxJi,l 

I J' '""^l (_ylll SjjiJI (_yi^ 'J^^'^ c-ij1miI jjfcj repeatable: j^^£lll,l |_gj" irrll 

,3jLc cLiaiiJj (JL>J,I (_y^ 3jlJJL>- /ciij jjjlaj f_y^ joiisj (j-« (3." " "-^r!^ jlj^^l 

(iljf (jjjLlSJ 3_uijSLIl j-ubj,! (__)iajLj (3^ia3 ti^p- defined: jji:>J,l t-ijlm'^l 

. LtjLj.iiJ(jj . "il ^j .U"tl 
(jj/Lil 3_uiSlII j-uUIl jjl-^" cluls- manageable: 5jl jMJ «_Lk>L>JI i— ijlm'^l 

. L^JiAla il^lj ■"'! ^_^ .u"tl B^Lj^ 

cf^p. 4 f f rl'tOJ AllijJI ij\ I ri'tO Sjjij o'l I ill Optimal: (Jilo'^l ^Ij'^l I— ijll II? 

^Ij^I 3JL>J Vjj-3j feedback SjjjJi,! ^jjjilll ijjla (2>c 4.lmJu AUaJJI i^jjj 
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,::,lo}la£jl jioc^ vj^' 

CASE: Computer Aided j-jj-lloSUI SjjLtuxj 7v"'J-:^" 3.x^Jaji 3_;-^ j'^ : Jilo 
3 •" ' " j t J^lSmi ^UillLi 3^j^>j«J,l Sj^isll l^'iT- 1 n't J Software Engineering 
^jui J ^ , >.""j (CASE: Integrated CASE-I)72^3;UJi£L! I Sjal .no; oLl5=^j_JI 

, - 1 1 A , ^ I J 1 1 «_ii5jj CjL>-Ll1>-VI JjJi:>o 'j j-^ (ii^jj SJijJl^ (JjLjiJ joiiii!! 
^ '^ ' I ' «LjLlx-i3J (^^-jjjllllj jLjIL>.2(1j fiL::e_aj_Ajlj p^ o ,^"llj 

L^lJo (_yjjj(JI /oJUJI Jjj (jl Jjill (^SLxj '(»Lc J '^ i~ < \ •.(_yjjjL!l i^jJH 

liLI jj iCjlj_a j-J-C T-LLa (_y^ 3 '^^ .' t*-y 4-uLajU oil S^JLalUI Ll>-jJjJSIlII 

«U_uJLlA jj-« clc L^jv ijj^\ » 11 1 ( ti*^! aJJb ^^* * LLA ^ ^ -^ 1 1 j t^_^La^U U j-LiUXl 

dlLa^mi joiij i_2l Juki ajJi:>o ^Ir L^jji^ (^-'^J S_l£.ljJI SjljVI t-lLji - 

i4jIjLu cjLflLoj "iijujij SjjjlJI djjJLjilj (J.«jlII <_ sj^^JiJ Sjj^^iUI 3JL>JI - 
jl conversion of manual records L^L^j»o Sj^jlj-o (j^ •^■^ji iS^^^ kj^^\ jjij 

5 1 '°l 1 J-a J (_i-J_<ij'i/l aI I ri '^i Jl^v'^ SJl^vIj SjLjjj i(_^VI (ilJiill f^ls L^Jc^J 
CjLijV (_3-^S[3 4_ujj(JI (JjiJiJI (2)SLol (2>« J-i^ (_r^ (j\La\jLi\ (jjjji jl (jjL>J,l 

.(_y:a^jjJI (JJoil JjiiTit (»j-5j (j-« (_,lr j-j^l Ljj^ cj-^ ^-«-* hardware CjI Jjiil 

;ACM, IEEE, lEE, BCS Jio 4,i^l uuLJilo L^j cii^La ^1 liUi;^ . WLiJI 
liilj JiLo certification Lfc^LiH^lj CjLoji«J,l pLLa^ ,2>^ i_2jji ^3jj'>« J-^>I 
«Lj_uJl_LA jj_« (J-*-^:*-J I— 4-« i«L^^i:>.j -^ '-^ ''' p ^ o ' ^"j «L::t_a^^1 ^^ -i * «Li-i:3L>J1 

3j_ikLk> ^ .". ^"j i4_ujj(JI (jl jJUJI f-^l^* ^ (_y3 Aj ^"1 ,,,11 ju^ i_aj^^Jai! Ij-lij - 
(_yjjj(JI (jla^l (_y^ 4-ijLajUU (JliLSjLiisj (jLs I jj i L^ tcjI^UIj (juljill (JjJUu 
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(<s_ka_i (JL>-jV i-j-iLjv'jI «lj_iiJLi 5Jl»"i iiVI (_jJI "ijU-cvi CjLJjjla ^ ^ I"" (_jjJl 
^1 Un : II i^^^^jHj '^ ^l«"t I jjjasl «ljji>JI ^Vjjfc (JLfl£.l j^^^JJ Ji^j iCjLojUU 
5_2.flj^l» <— ij 1 iiiLi (_yjj_«JI Q>i>" J-* (a^ioLtll Lol system decumentation 

(J-jJljIiJ (_y^ (O-^-U-C IJljiUjLA (j^jjl IjLjfc J o" I rij (jl (J^ I (j-O jl i«5JlX».^I 

aIJJI VI JI^^VI aJJt, Jla (_y^ (jriW (-SjiaJI (j,-<taJ Vj isQJLjj-oj AliaJjl 
.CjLpt_aj_Jl «L_uJlJlA t t_jjL_utj i^^LtX-l ^_yj_L>-'^l ^j_Li>JI 

5_oj jLLa j^jJi L<^"c-L-i-a i(^,j^_«JI LLlLjj fj!s L^IjlaIj <_jjJ(JI (_y3 cjLo^mi 

Sjujj SJLxjJI (JjiSjj 4jilSjl (jiajjijellj A iiU'U jj^^l (_5i^ ja^jJ iIjLisc^jjJI 

L^_lSLIj Liajl 1_(J 3jjji1!Li 3 o^a liLi >Li i_aljuil (_yjij ,w^ \l ,^",aVI jjjjJ,! 

CjLo^mi /oiaj JLi-jl 3ji<J^ (jyJI jJaJjl t_t:aJ 4J| dili ^^J>j3 i3j^I^ <^^'-^^ 
JL^ (_5-Lc (j-<_LoL«JI CjIjJi^j (J_«_«JI i_xjJL<ji3 <iloLi «LL«-i3 ^_;l '\'- I j"^ .^1 
(jJojJI (jLSjl (_y^ A-uLajUl, I CjLiLiLaj (JL>-jl 5j-^ (_>"J'-* ij-* ij^^ i«ljj-u 
j-l^JlIill CjI Jl>-V (_5-flSLj V j>Jl>-j CjLajUU j»Lliu q\ ' '' ''■'"'^J l-« (j'^J-^ LTi>*^' 
3_LaL>Jlj (jj^jj,! CjIjI^a 3_L<iJuJ jil-^il 9- J liTi La SjLcj ii—i^imi i_ajL^I ji 
i_jjISjI 3_ij.j>o )«-SIj (j-«J iL*!! j dJlLal (j-a i(j\laL«JI jj^ J-J^iSLI 4 ji^Uj '^joUII 
d_L.fl_LSj CjLcjij i'?i U <lj<-jLLaj *j'-^l C7^ (ji^"*-^' '— ''j'^ 4_L<iJj '^^'^-> •"■II 

(j^AjjjiL>JLI i_fljjju (jUJij ii—ilaLJtIIIj (Jjjil^pJI lIiIjL^j cjLcLi1>-VI SjIjI 

ila-LLaieJj (_yJUI JjJjelllj (_fljjl£!lll 3_ujUJ, 4ibjLj>JI t-^L^'i/Li (>JL3-Ijji,l 

.cjUjIjII 
j_yjJI cji—Lja-oj-jJI 't^-LJuj.J-it ■"'! J -^ j '" (Jii (jLa I .J I rill Ijl^j ijjj'iil aL2JiI 

: L^ aLu-aVI i-j-^^^J (^ j-ll S-^'^?^' (<uki (j-«J Li^l JL&lj Ll^jjJaJ ' " ' I _; -^ j ' 1 1 

aJi^j SioLill 3j^Lil>.VI SfiKllj J^Lill (_y^L»i3.VI jjji>1I sLclIj-o - 
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.Hidden cost 4jjL>JIj ajjioLil julL 

m I ii^iia dJLa (jSL«-i (j^^ 3_i I ri'stll 4-<-uJ "'(jtLi 3 iiU'ill jj^'^Li aLjUaVI - 

<ijj_Lj (j^ take-over /aJiJJI ^n 1 .n" t 3_i^L>JI cjI«Ij.>.VI f_^ jj^^pJI - 

. 5J»1 I nil (j-« M>^'j ^ U , ,.j11 Sjlj"^! jj^j 
, L^l>.lj_aj ^ ^ 7" ^ ^H^^*-^ ^m-**-^ Cr^ 4jj t m ill .ijl^l 4_u^jj jj-*-*' pjj " 
d-jjj i_aj^>JaJ 5jjkL>JI /y_olj.jJI fj-^ i*JJ ■' 'l-^^Ltim jj^'ilLj aLu-aVI - 
(j-o (_yjj-«JI (j^jJI (jA^so (_jj^l JajljjiaJI «_»l3jj customization 4jjjj(JI J.«j(JI 

:kiJjLuill >JL»wi.uill ^1 ^^'"*' >JL»wi.uiXI ,j-« -LJ 

7c;>.u r*^^-*^ '■''^3:^ '-^ S^iLc (_gjJlj iaJlJ-" I nil (J.4Jklj 4-uLajl<U /oiaj^^jjlaj 

«i_!^j(ill» (—fljiuHSjJ ijJLa^U <ijjJtA (jLt>-'ill I (If I (_y3 MjJEjUill «(_jjjtll i<ixilAJI 
(JS i"i" La S^iLc 4 J I'v i"i ^jj '^ ' i^Jiir" I rill Ijui tLiajVj njlj^l CjI^ Jijlj 
j_^j I user commitees (^j^ji^'^'iU o'^J steering commitees «Ll».j1II (jLsJ 

3_Uaj^ (_y^ (_yJLlILi L^j^jj (_yji3m (_y^ cjI 1 1 nL>JI joiaj 4j^jj3 i_aljjtJVI 

3_jJ_iLj (_5-Lc A>> V" I II II jj.i J , ^ " a I (j\j». i_^ ,^^l ,^"-^VI (Jjil (j-a «Liii>- 

J .13 ' ^^ ^ J ^ 1 '' (_5-3 3JLt3j cLfljiv ■"'! "I j '"I jjj^i /jjLlill ^ ^l"j iJiiuLljJI 

.51 Ml i 1 1 (_ji-l.i (_yjLajUll 

3_iK j-aju i_gJJI jji 4J1I ^iij/\ JlJsj <ilJLSLo AjLiElxJi,l .jUIjjI cjLo^mi 

(Jjjjoj i5j_<iLLll j_lc.j iSjjIiLJII I L^J^ jj ,^^ll <l>-jl ^LilSj 5jjiLjJ,l Lifcjjiaj 
j-Jj U" (J.»-lj_o > _i-o_ -v (_y.3 Ai it i-i!ji Ml a (_jj| ^ J 1 Ml (JXLo (j-o ^Jls-" mi 1 1 
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<_ijSjlJlj JjJLsJI AUiill iJj-2IlI fi j"'^j j"j (2>:j^>jii" i nU Cjljji^ <ij.<ulLl sLuajjill 

jJ_4jLL_u t-l) La^Lu, 1 /ciiaJ ^_^ ^ tM^A" . ..1,1 CjLaL^j_ul ^t t^^t i n La ^_^1 ' ^1 '^* 

fj!s j^jS\ ij\J J ' ^ ■-'" (_yl!l SJjjiJI (2>c dJLuiLj i(_yjjjLll /sJLtJI JjJ /oiajLA (_y3 
1 J I Ill—La Li-LLa j-3jJ L^j tij Laj 1 < U /«iaj (jl iSJlSI^I ^jJLaCj jy-iLiJI JjJ 

(2>jjLj>JIj (j-ujjkjJ,! i_aLifuj^V Aj^jJil] Tcjjjj i4^^L«JI a'jjt, 3x.Lu-3 SjLcV 

f^^j'l LlL>-L>- juiul Laj i^j^laLtJl JJ-* 

I'lii'iSlj i»n-»-" I III (_yl^ CjI I III iijJl,! (_jJI CjLajUU joiisj i~ill i n" ^jljuJI ^^^ 
(J^l CjIJl^vI «_a 3_jijJl_lJI (J.«j<JI i_x-lILijiI aLS^ ij^*^ OW O't^*"'^' (<siaJ>-a ^_y3 

ii—sLu^al Cjjj,£1j JaLtLs-VI (j^ ^V'^ OJ^'^'^' <ij^lj^ (oiiuj iL&jjLsj I'l i na 
jjLc.j.jj/ ' ^"Ijtl J^Li. (j-a jj=tJ>JI (j^ ^'V i-ilj'il UtI Jl^L2Ji, (_yJVI jjaj>Jlj 
L^jJI CjjI (_jjJI 4j(ji3ljim /yjLUJI tjjio (j7^ Aj U •, 1 1 ojui JJ i^a i ^ ,':."sl La 
dilj-uij CjIJl>.I (_yJI 3^L>JI ' " 'J J ^-^ J i(_^j.J>JI (_yjLaji«Ji,l J^LvVI CjLlLi^ 
La dJJi (jLLaj id-JVI joiajJI i_JLLiA i«_a ,j i nTil (JjulII i—xjJLjiI (_y3 3jjJl>- 
3U.':.'.! .j^-^ ^1^ 4jJVI (oiiill jliilCujjiSjJl i±^-o-i-ajl ir^U c-lt^a^a-"' 1^ 
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l^^\ dJJj jl ij-laUjsJI x_a jjiLil J^buJLi Sj-aUJI liJJj «Ijjj/ i-SjI tnW 

^j^\ S-JUI CjLLuiJI jI Back office operations 3_Lii>JI t_(3l£U,l i_^ lSj^ 

3JL4.C CjjLS Jl^I iiJ-J-3 (j--« 4_lS^-«;-a (j-SLj (<sJ 'Lxhjuu^ji vJliLoJii- CjI Jca-" 1 nl 

ciiLft^ljj (j-o j-jiSLI 3 J jl I rill jii^l SJIjl L^^Li. (j-o (2^£Lxjj Jj i JLts ^-^ j '^ 

5JiJJl>- ^j I--' ' ' (_pLiiuJi,l (_y3 j£JiJ (ji (_5i^ lIi Laj U 1, 1 joiij (J:jj>o CLu^ if_yjus[X\ 

. ' -^1""^ '^ J J 1^ ' rt (j-*J 

(JiLo ^j j -^1 L^ (^i-^ lt-^' 3j ijl^'ll ji^^jsJI «_Li2JLi jjL«jj j^al (jl 

dil I iiiiij-aj 3j3j£L>JI JJJJ 4_L<iJiiJuJI (JSLj^l (JjjLjiJ(_y3 SjljVlj jaJaJUJI jL^^ 
(_yjjj<UJ,l AliaJjl j_;;l^"l CjlujUmjl-^a. L^J Al3(_yl!l dJJj jf aUJI pUiSJI 

i_aljLjil )«-j^-a3 j<uj jijjijsjlj 4 jK I'llu cjLj/jLiil ej-it i".o I nil jii! I Jl»-jJ,I 

JaLiJi (_>l3j-il sLlLi^ (_jJI i_aLLaJil 3jL^ i_^ (Jj-a-"i 1 n'll I j "'j 1 ' ^ " jj-* cfluJLaliJI 
(j_o (J_«_«JI iUi-LjJa i—S^Lli-l jLlH^VI u^ Jl>-G V Sj^^SJLaj «QjU 4_uijiiJj 

, ^j->- i (_^l g< t I I ( t ij-a 
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Jttl(9Jl£>JI^ I :5 

'" "^ J .' ' Ct-'I <-<^^')^-*-^ dx^J.j>JI J ^" 'j t/;:_aj_m 

L2^j L^ ' ^ J ' ' ^ " ' i>l Jl^ iCjLaj 1 till LL>.^j-i£[j 

(_fjJLoj i"<l ^j ,U"1I jjJL^ "IjjjijJjJI CjL^^jIlII jj-J-iJ 

«ilU»i4l L^»l»i^ <i«i»Ud^^l MmUI 2 :5 



Mil 



I 



,::,lo}ls£j| jioc^ vj^' 

computer hardware jj^^u^iSLII ^\~L^ Lp-^jjSi - 

software iIjL^c^jjJI Ll».^jjSj - 

Communication .-.VI ,^"VI Lp-^jjSi - 

control engineering (oSLalll SjjjjLuk - 

system engineering /oiajjl SjjiJLLa - 

knowledge engineering isjjj,! Sj^jjCLa - 

((_j_Lu) (_yL>-lj r-LaJbl (_y3 ^^« ■ x_a I j .>.« i j .^1 :«tl ^jjui Ll*ja^jijl Ji^j 
jji La «_a liLtuiiJ (_,K!1 jjLjSLlI I JLA r-Lajjl VI «Gjuio (_y^ M-uiLiaJ V JlJJLJu 

iCjLlJI ..iHI iSjj-l^I 5-^iJ ;<jll iS-iSLlJLSLjII S^jlI^JI ■.jir^'»JI V JIHI 

((«La_jJVI» Ll>-^jjSJlII iSjUfc 'LlLL^ (jl ^ i** jj ''^i^^' 3 ^ j U "i ^ iCjLujjiaJI 
^-oj-b q\ (j^lxJ (J43 i(jii.| jJI I^js-Lojjl SJlJuJ (_JJlj-3 jji (_yjvjL>JI r-LaJJ^U 

.! S ..4jI ja tlLjiLxIu V La ej-J-^ )«-o 

Lt>._jJjJS[llJ 4jiijJI cjLJj£UI (j^j tiajjj (.7^' SjLuSUI cjL£^L«JI SjLc. (jI 

. il U II j_g j (_yjj(JLL^I JLui^jJIj (_j.<Jl«JI /?-4l!l liajljjiaj 4^j£La^ CjLo^JjlI,! 

|j^2LiIllI,l 3j^ljtjJ,l ijivljJI 3j-i-JI j>Jui(_yJlj .^ijt;^r,tl-^ ^jt;^:ll-^:;ill 
iA ».jL>- joJLjlJI (_j__Lc L»lli2_Lo 4_L5_^ (_y^ (JjiaAll v^-^/j i/j_oJl11,I (jLiSL!! 

.^jLai 

ji 3"a \l ,^1 1 SjlJj «Ll»-^jjS1j 4jolr «LLal>- (j-ujj " ' ' '^' (j^^ej LaS 'I-J^J 
jj_u_i_uVI jj-* pjt>-^ gl "1 I S i"i (^^.ioiILa (j 1 11 1 jjj ' -*. '-^ ' 1 1 ^>-^ ^_^1j 1 11^ 11 jJ:>-IJl111 
f-ji J^ J-Alj JLflJ i(_^jJlj Aj-Slll ^ 3jJLc. 4^jJ (_yi^ S-jiijIalllj 4j^iaJjl 
^^_Aj t ^_j-^v jJ^-l S - T lJ I J ^ I < 11 r* '^'11 4_Llxia_a «LL>-j (j^L>- ^_^V1 ^L^ll L^-La 

j_2J . ^ ^^^-- 1 ^^^ j<uj,L>- jjj L^li cjLajUU Lp-^j-iSIl] jjls (_gJJ1 ^ .>»'.ll 

• jLLu L^ 4JjSji,1 \jtjuus[j^ » J '^"1 I j • ".-" (_7l^ CjLa^mi Ll>.jJjJSj CjjJu 
iu^^jusH (jl (_yJ1 LLa-jJ^JSIill ojijfc (_, < I iTt (_JJl11 4_cuAj (jjijLjtlll 3-Aj ijjjLjLjtlll 
3 li I" -^ I 4j.«i»JI TjLjkUil ij\J (-jjj-ilil 5J1jl3 3|jI I j~A.^ 1 I j ->- J I -^ jji La (_,lr 
(j^ JajjJI 4_2_L>- «jij.£LjLI,I» |_gj"i I II a (_yl^ ^-uLojUU Cj2u L<i£j i L^ jLjjj 
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l_»iaj| ^ j ■> iSLiiiill (Ji-lj [jjj I n'ltlj r-LlJVIj Aj-ajuajJIj Jajiajtlll dJaj 



(JjLaIIJI ^:5e-i 1-4^ J^ pj_^ jjfc 4^LjjjIj <JliLajjl<U Ll>.^jJSj 3 ^ j u : t ^^^ii.|jj| 
[iscuuaj] jJaS iSjiab^l Jjil 3Jili ((isomorphism AJu^j^^j^^\» jl (_g^jjjjl 
CjLl3c^jjJIj ^^L.L<t^l jQc 4-l1S-lA <ijalu (_ajS !«_iljJlj (±JqII (^^llo-iuil I ^_y3 

SjLII liiij i|_^jJ^lII 7tJ,l 4jjj Sl^UtAJ i^^^jJjJI ^Lfljj^U LLlII SjjJJI f^LJ 

. L^ 3jjj.ill jjLjiJ^U IJlJJ^ <iSjjJj ^ « '" ^ ' La (_p (j-a 
Li^ i((4_L>-^jjSiII SSjuiuil » 4jo I III La (j^j j3j-^' JlSjI «Luu Sj^ (_j_i^ Jj 
(_y;v^jjS^I r-LaJaVlj (JlLII Jjji h (_5i^ «LiSLol£LLajj.^SLII («iaj]| j_y3 LtJ^j i"it 
summation S^LbVI Lx-LlaS KJliLa^Ldl Lxs-^jiSi u"^^ ^-o^ ^-^ "^-i^ lS'-*^' 
jjJi r-L«^VI jjUaS i4^jl I'iiU j-jLL jji delineation Jjuiil Tciial^l -^j ...^".tlj 
I ;. J . ,>." tl . 1 , ^ ^ \ J . ^ I j 1 1 JjLjjj jI j.^'.VIj multiplication i ^ j . ,^^"tl 

hardware jLjjlII «Li (»>2j La ^jl (_^l LllIU. (_^ j-uikta (»L^I J^Lu (2>c. Lai 
5j.iill jJaJl) LUajl TTjT I.O (J ii'C<!lj software iIjLlsc^j^I (_yJI J^jj (jl (1>^-^ 

(JliLjjA-a (_jj| (Jl!LLja_aj_jJI (_)jjj>ij (^jSLflj i-^^^ '(^-^'j-'' J '^■^^^ (j-« 3 ".2 ".4 
(Ji-b (') l"t (_, 1 r J '^" ^j V I jufc (»L^I J-iLuj ihard-wired software 3-JjLa 
i_3_jjjLA jji LaSLa . ^"Vl .^"1 4SLjjIij jjj^uxSLlI (_jJI jilixj (Jj ..U^a j"j^^, .^Ctl 

«Uljj^^ILj dJUiij i«L>.jL>- ^_^1 (_^^^^^1 j3j^jL. L <iSj 1 «Lj (^3-^ La ^^* * (J-^-i-i tl)' (1>^^-^ 
(Jlx_L>. iTc-jj^e-co jj_uSjl11j ,i"< V 1 ,^"VI <dS 1 Ml ^j_coLt^ t_^J^^ Ct-*^ 5^ Mi" ' a ^' ^ o^ 
j-jj-L-i-<^JI i_aj^ (_jJI 4 "s J Mill ojui (»L^ (j-* wH-" (-jLLaiUjjd Liiajl (^^Lflj 

(jL^ £i_Lc cjJljcjJ |_^JJI f^L^il JjLu (jl (JjLs J>Sj L<ijjj i|j;3^jJi,l 
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j> j-i-ajj La (jl cdJi (_5i^ '-^■^JJ ' '-^l LJj-^i o' (3." " lt^' ^- ■ -"JL-' 3'^^^ 

pjjiS 4j5c^JLcJil CjLls-^jjSJUI jj 1 jTt (ji (_jJI <ll Jl4x-1 (_y^ ir-LaJLJ^U sLajLji 
iiJ_pl 2 (_jli»-j i4j^L>-l Jjj d"l ^^ ,U"j d"l ,^ ,^^."j dj.iajU.ir>. dJ <ijl jj ^l^ 
(jJjLslj (_^^ij (jx. Li^Jjl i(j\JliLO Lufc Jijji S.ij.j>J,l /ajjiLm oJLjfc x_a i^jLHI 
(_gj"i I ri a (jj-Lc .'•'>! ,^"Vlj ^^L.L<t5Lll L<ui CjLajUU Ll>.^jjSj J^'jIJ (j-a 

(_gj"i I ria (_yl^ Lai i4_ui.ajJI i—fljl^^l CjVlj'iii n <.lm\j^ _^jjlaj (_y^ ^^^ujiSLII 

liujLjel^l i^^jdl aelematics-iiLpL^jilJI f^ "dl^ja ^^^^J^jS^lJI r-LajuVI 
: 3 ij^Jiil jJiul) (J ri'sljjji-iiiJI ijiil's J i"ij (_yjj^pSL!VI jUjjJls SjijjL>- iJiiLSjLiLij 
^ (jr^lill Jliilj idistant learning Oju (j^ /cjJjlIIIj (cJLlII Jj.aiJI ^ 4 : 3 
4^jLJuJi,l |_gj" I ri a ^Ir i(tIjLul i.iUl) 5J<1II ajlr x_a iIjLa^LJ,! Ll>.^j i'C" (_y^5Aj 
/d^^Lt-l,! d-cSLj-a ^_^ iJuLajUU ^«Jiu ^1 Jca-'ii iii£ tSj^^LJll LliLd^uLallll ijJLut 

computerized ^^j .^'.11 Sjji. J cjLjLu ji^ljSj jj^^ujiSLII 3JaLji^ Sjill jaaLuj 
computational 4jjjjj<L>JI CjLuI .nUI pj.3 4J!Uji r-LajjVI ,_jjjjji.a Lai icorpus 
^^j ,^ : II j J . >. 1 ^Lajj'i/I /a^ill Jila SjJLa-" inU d"l ^j,U~j lingusitics 
4jj\ Ti'nii i_gJJI hypertext ^3-jLiII ^-^'H dJLjSljj L^ijjGj CjVL2II ,_>.^ajieJjj 

.jj-aLlj1 J i^^tl ^j_a 3:5 :8 aj.2-aj\ ^_^ 

hiiU^lAllL^iJ^i^taiLaMJaii 3 :5 

al^l JS ^ jLlIiJI I :3 :S 

«_L<i;v (_5i^J iCjVLsJ,! (_," i"i (_y3 LliLajUU Ljjv^jjSi . - 1 1 ^ J , U" Cjj I'Titl 
(j-aj i<1jj<IjJlJI ^ J . ^ a J Sjl^iVI i_jjlSLaj i(Jj.i:>Jlj » il .^1 1 ^^ iCjLjj" i nil 
, ^ , U 1 1 Cjlj.il (_jJI sLcilAll (jAiji (j-aj i4 I'lijtt, 1 I— 2J.C. (_jJI CjLlL«J(JI <— 2^ 
JijJl^v VI ((4 J T- I rill)) Lls-jJjJS^I ojui '"'I ^j .U"t JjJl>. ^Ls JJiJJ La i_^i^^ 
Ij] « jU" . ..". I jLa Jji JjS Lo$ Jlj I rill JL»J (<sJj I L^ aJlJt" I nil tjl I niVI Cjljjl^ 
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cIjVLx^ f_y^ tIjLajUU Ll>.^j is" jj^jlu LajJ^ <:ll4ll:>J,l i~»l ^j .U"tl cU^jj 
5^jjJ,l aj 1 r J iCjLlJI I ri Itl x_a I j"l '-^ ij^_>2 LoJ^Ji^j ,^^ I :U ,^VI ^l^jJI 

LJLojJbiXI '"'' ■^^;^-~"' ' ^ j ' ■ ^"' 2 :3 :5 

cjL2_i-jJ^ ^_^I j i^ ' II jj-^L^ 1 jCLaJII L^LLajj x-u/LuJI L^JjLll! \jj^ 

tilij (—i-Lii-aH] I 'J 1 ji_' (»J^I (jl '-^ij '^J lAjLa-" i nil ji ■ U U -^ 1 1 ji j j U 1 1 

■.(_yjk d_ujijjj CjIjI j"r I SjjiJ Llsj 

^-uLajUU '"'I ^j .U" I ^j ' . ^" (2>^L<u • jj_''--'"ll "^ <jjt^ (3^J ' Uy,^~ : Vjl 

'.(_yji 4 J I rij'ij J**! '^a ^j' CT^l j^.''-^"'!! ^ *^. LS^j 
j-jj J J It's tl '"'I ^jjU" i_P'j' (j-° (jr^3 :ljLJ|_<^I 4.^iJLji_4 LJL^^c^JaJ -I 
r-ljjr" inlj jlj^al Cj^Ljcjj/ '''^■-'^ I j" I", ^ i ^j^ iAjuJill 4_l>-LlII (j-« I jU . .. 'ij 

.«LlLJu Loj IS^LftJlJI lIiuI I ri-^J ^-ul I rl'>JI I— 2j I'll'Cllj CjLjjjJ,! (<ul^ 

iJlil J 1 < II 4J3I I ri ij CjLJLlJI ra::«^>- ^ "I -» '^ ' '"'I ^j .U"ll aJ^it p 1 nTi J 
^^^ujiSLII (^ Ji'ii nl V ^ j"a I jd iCjlJl-Lill oJLA (_,lr i^j.^ ct-^' 5-ul 1 ri-»JI 

Slu^U. 3Jl^ d^l jjeli^l i^^f iCjULJI jjs jj>^I J^LjOJI (_^ jiUJI ^oSLL VI 
^ I U ,^ ^ 1 1 I ^ a J « number crunching aLSj'^l j^a- i.d) J 3_Ljl_a calculator 

.oSLcuJI 

JijJl^v ^_^VI aU^JJI jjLxIb Lutj tLJLajJLjm 4.^«JLjla CjLojuJ^ - lj 

i_al_iitl^l fj^l Lij-iiaj 3 I ri '^j LvjJaj L«_<ijv cjLjLlJI x_o (_yJj'^l J^LtlJI 

Cj^LiijejJIj CjIj_<IiJJLIj CjLjISLII r-ljJtlijil (J^l (j-o I j 'j ' J^^ Lr^' <IjLS^L«JI 
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MIS: Management SjljVI .-.I ^jl.^ -^t;^". ,-.! :;^.U"tl oJuiSJioljj-* '^/'^ ,^^VI 
bibliographical data bases ij^lj^^iixJI CjIjLlJI j^Ij^j Information Systems 

<:L>Jljt-A CjL^-j-lL^ (J^>-4-> iCjuLj-JI <:L>iJIjlx-i <:Lu3L>J1 dJiHl 4-LX-j-ti3 jj '^^^ <uj>-j^ 
CjIjjJJIj i_3jLj«JLI x-ja jj^bullj 4-ijLajUU (tsiij L^ (_yijj3 «Licjj <ii2j i_2jL«Ji,l 
(jJLllI (J-LsaAll (jjO 4 ;2 J 2 : 2 (j-Uj.iiiII jJisjl) ■''-'^°i SjjIiLJLI diLajUU «_o V 

CjUlUI <ij>JL«_o (<s_ka_ij / " 1 1 U U -^ 1 1 J Jajlj.^>JI Stl^^j (^jlalj^^l ^^j-» •""! 

-' t>< ' n 3 J I iiilLi ^L2jjVI Sjijj Jii4^ L7-^J =C7~'''^' (»-^^'^i CiL^^uiaj -i3 

(^^ L^jOiJ IjJiJ liiljij '(jjl>II J'^'^'l (j-a 7 -.3 :4 Sj_liJI jJiJi) ij'^l 

t(ijjlj^lj^ I'lijlls) <ij;vjL>- jju-iiA(j-* '-^"'^ Cy ^^ Lulii_ajL«Ji,l I— ii I rTrSl 

j>jLji * ^ '-^ "" ""' 'Sj-fi^iJl (oiijjl (j-« ct^j'^' iJ'tH*"^^ 4 j I riilu JL>JI i_jJt Lo 
^' T" ' "J '-^ ^'-^ LuLoJj ' ^J*^"'"' (jl tcdij ^_^l jdl pU"ll <:Lu^L>- (Jjt-^ '-1 '■-'''II 

•.OjLlal (_y3 JjjJU jl i4_(j_5£j (_y3 (Ji-J3 i^j-ll (Jjjiill jl J (nU]\ 

tfj_& ijj.:>o r-jJ-bj (product-based)96 jili-UI |_gj" .n a (_yl£. .-.I ^j.U" -| 

(_yi 3 J I iiL-u! (JliUjSl^ 3 ^ja itl 3jJj|^pSLIVI ja^LtaJI CjLal JLa-'ii nl 3_uljJjl 
1(JjjLj_SJI CjljLjl_aj £LjJj_m ^j J'^'^lj ' J4-I' CjLcLji (JILo oLaHil,! -1 J 1 ' -^''' 

,(>Lla 3j.U:;l I 3< m.'^I jl^-v) 3^,Utl Sj^-»-Vlj 
j^l (j^j (process-based)96 r-l^J"^! CjljUr |_gj" . n a (_,!£. ciiLS^uJaj - 1_! 

3j^La^t£jl '""'' I '.^11 CjLlLa^ 414-11 (_7^ CjLajUtl Ll>-^jJSj AljLiu.uil L^IlLLal 
3tMr^U jIjII (JrAitJ i2jLlUj«-1 3j-3L>JI dJJj liil jiSj i3j3jjJI ^sLLaJI JijJjJJ 

.<1jjIj^I sLjjiJlJl^I i_jjJLijiLj 

i control-motivated 3jLSjJIj SjiajjoJIj /(ijlijlll ^^jIula (_yl^ .-.I :;j,U" -^ 
xJaSj .sljll J-2I3J i-2Jl4j stock control (jji_)J>J,l (_yi^ 3jL3jJLi 3j^L>JI dJLbS 
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«_jjl_iiiJ,l 3_iL£jj I L^jj^jej ii-L^lj^j L^uLu dJJJij < ij I u 1 1 jJl2JLi jLiiJI 
SjJq_i_uiJIj iL&jLsoV Sj^lLall jjljllj Cj^^I ijji2j i-^jl^j project control 
fj^ (o-Si-seiU (_yJ^I ijj£jX\ ^.jKL^Li Sj^UJI dib^ pace control >j^1 uJ^ 

^^_J_>. ^J ^ Ml j) ^l^J_J_Lajl t-llLS^J-ilu Cj^ijVJ ij^i^ As^LlX\ J^^L^l ((^^_L>.)) ^J^ Ml 

Sj^LiJI LdJjS resource control Jjljll J^l <"imiI Jjmi^j ij-^'-i^' lt^ "-^j^' 

(_,_Lc: 4^mi Sj;_i_JI jl S_jJUI Jjljil J-JJ>J J^Li- ,j_o JLjLlII ^j^h~m 
4^IjLl1I .-.I ^j.U'll ^ Cj_^jjJI aljLJ-'iMiK :LujJI LJljL^I LJLo^ulaJ -I 

iSpot welding ILaiill aLsJ jl .3Uj.,.,1l i_jj^j:iJ|j cJijiilll JLi^ij jljll J2j^ 

word oLa^JI 3^U-«) fz-u^\ JUiiK ^L^l J-.LUJ1 ol J JUiiVl ^ 
.cuLJu Loj 5-ul iii-»JI ^LajJI iJJL»laj Cj^La^JI .U^^j (processing 

SJlJI I II li ^-uLajUU /oikj I j" -- ' 7-jJlJ(JiJ :l_(JLjtJI LJljl^l CiLajjj^H — ^ 
(jJLJtJL^ f«-^-^J CAD: Computer- Aided Design ji ^ ^ , ^ 1 1 j ^ U U -L 1 1 
djLiJJI 3.^L«jiJ Sj^LsJI dit tiilj^j (decision support systems-i2jljlj_lll 
^j_<;_cia_a /Q_^_^ «l_Lji_a^j2l p T^'tlj 4_jJ 2s 1 «L<i.:v^pJl L^IUILat (j-«J ^^*^ .1^11 

.CjVLSXI lJijJGj 3 '^J'^^'j ^ ^j ' ^ ' 1 1 

r-LlJMJ 3 li l"i -sJ, I CjVLsJ,! (_y3 .-il ^j .U'ltl 3JiLai ^^« I I : 5 JjJLsJI tcjIsjj 

.>jMr^"ill pLLia - 

• SjJLilJIj cljJLlI c.lUa - 
.^IjjJIj t_JaJI P-LLlS - 
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.^>Lc)fl ^Lka - 

2UjL4jJLall jLuuJl f.\jj Sjfiijipl J^ljjJIj x^ljjJI 3 :3 :5 

(j-o <Lcj_«jc^ diLajisJil Lt>.^j_iSj '"'I ^j .U't (Jji^l jLiuILiVI \jJt tijj 

'.(_yjij 4 J I ih'ijJI )«-3ljjJI S^jjija^ Ijjjij ijLajLi 
tliUjvUj^fl SjLjj -I 

iLLjSj Lo <ijjL;LiLaJlj SjJUIj 4jj mi J II JjljJi,l 4_L>-LlJl .<ijjiJj L^ ' ' ^ \' J 

» il '^1 1 (JLx^ 4_L>-LlJl Sjuj - 

,t_(3lSUI JLx^ 4_L».Lul SjLj) - 

.A^iijuJI («iaj d_L>-LlJl Sjuj - 

Sjjillj oLII Jijl>oj 3_jcIj3JI (_yji3lj^K) 4jjtaaIaJI Jijljll 4j;>-LiJl SjLjj - 

.(iojl^^l 

5 U J ,,.j II j|jj,|j j»L>JI jljj,l j_L^^J SJLxjlII JjI"' J^Li- (j-a oLaJiiJIj 
5 I J iiijjl (_^ irjLajJjiil Lo-^JjjSj (jl i^sUaJI J>L«l<jjl (_y^ jLsLiJI JjiflJj 

-j^l (»L2Ji d_LjjL>JI juVI tiujijv j]^^j_(Jj-<iLo LJoJ I 'ilx-i'^l (3j-itl! 3JL«jill 

r-LlJ"^lj -^ J 1 ' ^" 1 1 ^ U ,". lij ijjjjjl i_JLLi^ (j^j tiaJ^ Lt^' iJ-'^>" 4.fli>- (_5-4^ 
Cj Laj 1 < U joiij CjJlcLj) JLaS j^l i-j-iLv (j-«"'*J-«'^-^ 3 " j I--' ' " (_y3 i«_jjjjJlj 
• r-ljj^l Sji^^ , U , , >. J SJLxJiJI ?lj| f_j\c SjIjVI SjLSj SjLjj (_yi^ 
Cj-sc-i-us] iili\-ajj>,]\j rLlJVI Cll III iiij-a ^^ jjjjSLllj jjiAJjl ^JJoJI JljI^J /<-« 

I J£L^ 3 III iiij-ll f.\^] <LiJLc. i-i^jjj 1 <i iiiLv ^LaLc n-l '^j'H <Ji!l^LJI» SJL*^ lx>.LlJl 
(jij Jj^ljlJI 4jlrla Sjbj <-3J4J lLUjj loffice automation i_<jK1I 4Itxj| jaiij '"'jj^j 
L^jLjjj (JjUjJI rUJl 4cjjji LdJjij if-jjJA\j ajljVI 3^lj-« cAJJ '-t'J^^I ijr^>° 

._^jjLSlll (Jjj-^j L-aj Hi^ll rlj.iejjjilj tii^LjcjjJI ■l-^'^'^ cjljlor ■ u I ■ >» J Jj^iii'j 
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UbJl o'lJbil j oL.^1 U. J^- oli_k; ^^ iJi.i I 1 : 5 JjJ* 



J. .1^:11 frljj V V-^V ^*-^'^' 






j_kJl JW 



^Jil, 



:;l_iLj-l . 



bank automation 



. ;\yjj\ Js- i_lLll J^lijll iJ. 






electronic fund transfer 



_i"j 4jjl iiNI ,, liJl tbi J-^ _ 



economitric modelling 



-NJI . 



>l_>Jl J_U . 



investment management 



risk analysis 






■J-Jji- 



M jl*-i -Jci tune sries 



. li^^Ji SjiUsiNI ol^_jll_) olOl^lj 



stock exchange information 
systems 



Jlii 






=(JL^1 S::cl 



factory automation 






CAD: Computer-Assisted- 
Design 



^Itj 



_k!i. ;l. 



-^■^J^J 



.•yi s— U "t ; 



il_iS!i ^-jU.j ol_,A*Ji J->L^c^N/ 



farms and green house 
management 



sLJ,l y' J^Lill J-Ji" _ 



^)\ jjly ojbl _ 

irrigation control system 



^iJ ?t:;^1j jlj jJ-l ^ju jjJl ,T^! i\ L^^ 



1 j V^JJ^' 4^-Uil oU^^Jaj _ 
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j_Wl i\j, y \~^}\ Jl-li^'l 


L?r J oO-J 0U-J2J ■-« iU«l 


j_k!ljl* 


^.,^-j c ^^\ vJJl L^ .L^ _ 


^^!,>^ i_5J-l JiJl_ 




i „k oljUi:-.! L^LIj c i^J,! sLi^l 


j>\/i\ 




. 4_JU.I| j_fcUi] ^Liil 


expert diagnostic systems 


^lii 


I slj-Ol JL^ J ^^1 o^<l i-L^U" _ 


yij^i oUjixii Jii _ 


JL^ J iAJrl J! ^^;ij .aS'l iLijIj 


pharmaceutical information 


.J=.l| 


. fIjJl 


systems 


slj-lllj 


jLJ'yi X> i^Uil ^ ,„^,;.pj Ji; 


;/jli Sjbji J/ ji h\i}\ _ 


. .^ )-^ '' — iU" 2 — *jL« i — lii ^yuJl 


intensive care monitoring 




ol/ ,Ull Jp j~J-l,-,l .,i^j ...i 


^/;i ^1 ^ _ 




.L_pLill J^L^t:^! J ,,,-j oljl_ki]l . 


central reservation systems 




. L^Uil 




^lii 


J_4i! ,j^l oljl-il ^ ^C^l _ 


jj^l Jajaji^j ajlil ^ili _ 


-kj^ J j.l^>U dll-U^j 1 ^V^\^~i\ 


traffic management models 


Ji.1, 


. ^.:.Ul_, j.U,l 




o'i^i_^ij 


s:l;jj Jl ,kp^'l Jii'j c S_^ai-I ji_ji _ 


Vi^l ol<Li.l|_, 0VI/-JI _ 


, o':/!. „^.;Vl .-.1^ ,;• i. ,.-. 


digital centeral switches and 
networks 




5_i_,yJ>l js. StySi v-^.jJrl ^Jl ^1— i^ _ 


l^iliij :l_y.l J^i _ 




->M d;-ll il ,.,l,„l U Ui-ll ,>Hi Cj 


material analysis & synthesis 




.51 , iJ-1 5_jy!«Jl jl_^l J ! J 




^jPjU ,;,;,-Vt. S-^>-Li .-i'L> '^ 


iJA,ll ; , ill /lil u, jLii"! 

^r- ^ J- — 


i—jJJl >\^\ ijs^j o^'L_»::^l J_j^j 


exploration of geological 


br^b 


. ^^ ajl V J^i '^ J^j-b 


deposits 


v-uli 


jiUi- olJ_^<i-lj c 4_JlUl J_Jli Ui- 


iiliJl J-jU::^! ijiy- _ 


, I i eJ j^ 


rationalization of energy 




2 ^^j^l :^)JlJ^I fu> ^jl :tlI]| ip^ _ 


i-Jiil lijJri f IJjJI Ji; _ 




oij_'l J l^ _, S" J-L^ ^-l_^'lj 


advanced air defence systems 




..u-i 




rlkill 
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jJdl sljj y s_-J> -'>-i^^'' 


oUjJaII 


■3^\i^ 


Jj^_li ^U M=' j j^'Uli ^,jjj _ 


wojjjl ixU oUjUl ^ _ 




jlj_«i^'>U f j^LJl o!_>!l Jiij i)jL_«il 


ii/_«ll il-bcu^Vlj 


rUJl 


.^ti'l 


military training simulators 


g;/_oJl 


i__jj^l „ j jL_k!lj ^1 L_:^U:4 wLj _ 


^\j ^\ iXI„. oUj,_ 




. L^Jiiu-j i ...l,.;ll bill ,,_=t«2; 


computer - assisted - 






instruction and learning 


Jl* 


oU ,.Jl. J, ,tjl ^, Jt>l, *ll 1 Ji; 


ilTl^l J->U V v^j-iJl _ 


■^jl ..l^ll.tl ..«ll ^^•>'l. . ^j^ 


simulation - based training 


^^ 


si ,iill oL_5'y «l ! Ji- ^.^-SUlj 




^.,jjlj 


. i .,ijS'l ol_r^lj ol^'lkHj 






iujjj/li ol_-l .„.ll «_>j SJ-JU- 


hyj\ ol.>il |Jii _ 


o^^l.^.^^^l^J^^l. 


educational information 




. i^Odl JL^ j j^J^\, 


systems 




JjLJJ ^_j;i^ i — JU Ja^ ol — «A> J, — j^" _ 


^^"w-Ujl ol5wi _ 




o'i'u-.uli si^^lj j-j^Jis" V, ;i5^ij 


videotex systems 




. j>-li ^^ ^^1 




j^lti 


liuiS^i L^w, c -_;i;Ji ri_ii i— t-r.- 


^^<li^i_ 


^^ i^J^ c lis" ji -i—.; I i\^yi 


desk top publishing 


.■Ap'j'I 


. ,^Ul ^ oU_jil 






;i .vlU 1 ,11 . ,1U1| . . :l-li , \i 


Jj/J^l v/» ^^} _ 


y j — ;U ijp i — >-iJij i j_,_^^^i ,^1^' 


electronic entertainment 




. Jl— »jVi i\j-^, ^\y-i 






.^./J.^j^./Ji^-uiij_4i.^_ 


iaJi oji/il /J>i jii'li _ 






flood and earthquake prediction 




jL-k-S'l ^iU_) ^_>.Ull ol . i^ll iu-^b- 


UJI oU_fl»il ^ _ 


. Jjjj^'l^. i''. •■''-'; I > .^.•.J-l 


environmental information 

systems 
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,::,ta}lAoJI _pac9 ujsJI 

I LijL2ju SjLjjj ^ut-i-lcJl S^m (jS (JSl^JI -'-> '^"tl 3^-vljJ, 4jj_ilii"ill (JjLji^I 
jjjAj (ji (jjij_LjSJI ji^jluj . 3 ij I u 1 1 cLlIajlII cjIjL^I sLSjjIj pj-ij LdJjiSj 

«l_<ij|_2j| (JuLojLjiJI (j-<_tu:>o (_y^ I I iiLv IjJJ lIi Laj U 1, 1 Ll».^jjSj CjjjlI 
CjVLa-o i_y^ cdJij '(J-^ (j-* Sj-SljILo (jSj joJ Sjjjb*. cliLoji- CLiljca-" I nlj 

)<_3|jlII (j-SLj joJj ,^-» ,^tlj , -<VI ,^"Vlj iJli^L<.i3ljJi,lj ' a J I , ^ 1 1 CjLoJl>. 

La J J-Sj I L^jia (J.4^ lj.i<3 ' "'^J CjLaJiiJI i—JUa sLufcLsj Sjuj J-A cdJ j «ljj 

pjl I ri"l 3jajjj^ SjjI^jII i_JLLaJ,Li tLa^l ^^ Ajj.AoIW (JjL^^I jj '^^ jj* 
i_2jLi-aJ,l 4i4ji "ijJI cjjI La Lufc Vliio (_yjiSjij I L^L^^Lc LdjLiijj sLpJI pLSjl 

J's l"l t 3 ij I U 1 I CjLoJl^JI j<UJl2j (_ji Lliljli l'?"! I nil Sjl jlj (j^^' j'^?^'^' (oiijj 

S^Ljtiisj (jjj^l I riU 3Sj.jv JuJijI d-^^lj^ (_y^ dlljj ijjjiial Sjjj-ajj f_y-"' 

.CjLaJL>JI Jl^jljj Cj^LaL>J.I 
• '^-~tl )jl& %j 1-.J ...tl -^ 
«L>.j ^^^ <:Ljj t fiill a J ^ t"il CjLajU 1,1 LL>-jJj_tSj jj-« ^^ '^ '•^' 7-^lj_u J.:*-jJ 2l 

j_<itjJI cjLjLc. pj-J-jj cjL^^LjlJI L*LjLiiu3j ^j I . ^^ ^ 1 1 ^ i ^"tl JljJj ^>S<"I1 

^j_a LliLjj" I rill )«-J-*:>- (_3^ SJljJlC jj-i-a (j^ JL2jiI1JI Ijui (_,l-»-"i_ij . ^jL2jjIj 
aJo-LII *I jI 4 "i l"i ai (j-oj n£^jS-jua J tn'ir (_y-iJl (_yJI i_gjj^l-a 3^-^ c^-*-^^' 
CjIj_jJLLIIj Jj_i_SJIj CjI^Jl^sJ,! (j_a JlJJljJI )«_a (J_oLjiILj (_5-1I1 3j \I ,^"aVI 

j^ J^UUI (_yJI rL;^ (_^l 3^L1,I cjlj.jilll^ ^t!^' J^Lillj i3j^LbjJI 

cd-i-ibLj il_i^ljJL>- I r^-j 'I '^ " Sj-iiuHillj j-iilll £L«jj.jj/ CjuLlJI (j-o (JjLa joS 
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lSLLol_bjCjL^ljj(_y3 JLsJI (_yji La^SJlSjiII S-ilual li'ill ji i simultaneous 4aJVI 
i-il ,ij^ ,^"ll j^j2 u^i^ Sj^Lc i4jjjSjI <ij<jji3lj (_yl>-ljJI (3'_>^"^'j ^-''3^' 
(j-o JljJljJI «_<iJ>o (_^1 ibiitjiaJI «-jji I'll!,! (_5i^ SjL^jJI 3_ijj(j^j 4_uj<JlJl^I 
l_gj" I riU (_,lr Lai (_gj^UI (_gj" I riU ^Ir I jui i(J.«j(JI Cj Lc jji:j=^ J SJaJiiJ'i/l 

Sj«j't-^lj 4jjLj.4jSL1I <jiiLJ.4jl1Ij di^lcLjUil 5jl2jl1,I lIiLlUjl!! ijJU^ h_^jj£LjI,I 

Lc^Lllaj j^jll,! (jjj «b^l I JUk (_yjtj La ULp-lj Jj i>i'i^lj 31«il Slaj-uiJI 

. counter sense. j-Ju Li I j-LaJllj ^«j_'t-^ll o-''^' j-« 

L^_La I ^ . ' M 3j_4Ua »j_i^L>J, 4jl<ir JjLjiJ CiLa^itll Ll^-jJjjSj *— 'J-^J '^ 

.4^^Li.j CjULuJIj joJaill JjJ^ JjLjjj simulation models Sl^LsIl rJUJ 

:l^»LL« (_).uuJ La ^.LuljiS -iS 
(j_a T-LU,! (JjjLj_u) (_^^ i j" ' ' J ^ J^-'^-*-^ (JSl tril, 1j J .^IjlAtl ^j_a j-uS LijLljb 
51_ij 4jj/IjJ 7-LLo jJt La (_yi^ sLb LLI (_j '( I ri"n ' ''j'^"" i<iSjLi>-j it^l^l Juiljjli 

i_!jjjilo (_yl^ green house effect 2,j,^\\ jj| J^;>. CjL»^j1II «I>>-I j\ iS(j^ iinll 

i_2jjiILi (jl Liiajl LjJ (_fl_LSj iSd—ji-LUI Cjlj-iilllj i~»l Uj--t Ij jL^tjJI iJi-La 

(J-iiLftj jl i3_jjJlII cj^LcLiil jLjcflJlj JjVjJl^ L^l (_gjj3 q] (jSUj (_^I 

5jLj_2JI jo^Ua L^ (__>l3jjuj (jl (jSLxJ (j^l (JLaIl>-VI 5J-J-»J iLiJuu^l CjVLsJI 

.sLuiiiJI jl (jlj-iiiJI Cj^L>-j «L(jI 

CjIJlj>-3| LkiJ^-ii plj_<jilj i5jLjjJi,l (_j_»l3LJi,l d_Loji J I '>»-»" . ..V r-Ll:>o (_^l 

sjj>- (_y3 JIiJljso (jyjJl jjU'tl 4jij^jj, j_a|^2iJ| cLtjLLo LlI (jSLx-i (_^ hJ1iIJl»-'2| 
I j j " •'^' Laj (Jljj3.Vlj (_gj|jjjl jl U ,':. iVIj jl -^. AlVI CjLli«j<S «LoLlII ijfja jujuus 
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u^ Ljc_jjLj j_'^" • "ill J «" ■-" (jl Ll^jI I— ialjJi,lj jjil^IaJI ojui < " . . I u" j^j 

^jyJ-C L_Ljljl_Lj>. /c-i-i2j L^^i:>. JJ-* ^ (lA-^ '\)J ' ^"' * '-^ Lj^^^jj LLu_u «Lu_A 

. L^I^IjI 3j£lSL!l SjljiJI LbjJ ojSi (jl tjjj Lb (Jj>o [j] Jj^ uIjVLsJIj 

Ll-a.jJj iVt VI L>-LLo (J-ujJ La J J I ri-»-"l LbjJ (JjJJ J->-3J "^ l£>*"' *>* 

.(jlSUIj (jLojJI j-i^ cjIj.s.'^I (JjiLil! 3^Li!l ajj^ill CJ\'^ cjLo^l«Ji,l 

:4jj|ji,l -^ 

i^^jjiill A^j-LM^ JLajuJI SjjfcLla ,_>.saiej L<i^ <il<iJiiI jJ»-VI "^l-^^l (_y^ dJjjJil 
-> _■ '^j L^ J_j_l1JI ' • « ' ^j (_yjJl jjil^IaJI (j-« i_pL^I (oSjI I JUfc <juai. (jjis 
CjIj— L-tTi-U )«_a L^jLsoj jaiilll ' ''j'^"' 3^j-<-o ;j' i '^1 LujiLji] SJjjJil (J^Lc 
(_, Ir r-LjJV .-" '-^ "' 3-l4jl i-al J-dif JLa-l jjl^ i ijintl I JI4J iSjLjJjlII t_JLLaIlj 
d.^;»-lj^j S^^jjiim (33-^' i—JLLa^ 4jjl"i! 5 ij I U 1 1 3jj^l (_^ji>o jjfc Jol,! Jjj 1 n 

.r-LuVI cjVT thi jl S^jljeIxJI,! aUJI jIjII 4jii>i (_y^ SlftH^I cjIj-lHII 

(J_i iCjLoJlj>JI jojJl^j r-LlJVI joiij (_5-l^ Ijjj-iiio (J-^ ^jt>^' < . I U ^j 
jjuk ?ljl 3j 'I .^"aVIj «Luj/LujJI CjIjIj^I jLjtjl 3jj^^ J n un] Liiaji Jilx-i 
(<s_ka_i aI JlJ-"i I III (_jJI j^al (Jj-ajj (Jj iSj-iiim i_aj^)JiiJlj SjjLsJI Jlilji^v^l 
(j-o i^jLSJI jjjJtjJ (_yl>- ^ ^j ' ^ ' 1 1 S«l^^ (_y3 (_5i^l 3Jj^>-a j-iajlll Cj La j U U 

<Jjl >" i III La j-Aj ii_iJJII 4_ilr iUisji lS'-'^' linearity jj_cuJI S-jlai. ju^\ 

.jj_aLJI J i^All ^j_a 5 ;3 ;8 ^j ^ A 1 1 ^^^ ^^ ,^.A"t1 ^j_a JlJj_^ 
^ ^ _"' I iCjLajUtI i~<l ^j .U" jl ,':."nl sljj djiMj'tjJI ji^IjJlII (jx. IjLA (_5-iiSlj 

: (_yjtj '^Ji^ liiji^Lji (_jjJi (j^ijjiji (<uii (2>^ *>^j-* 4.^]^ LlI 

. jLuJI (jju (_y^ (JjL^JI (_p=LijtJVI -I 

■ CjLajUU jalaj x-a (J^LtjJI i_xjJLj/Ij dja^jjJI '"" j^ T* Jj^j 1 n'l - <— 1 
-^iX;tl ijjufc 1 i is <n L^S^ ii_xjS_^lj (Jjijtlll (_5i^ CjLajUU jaiiJ 5j JiS - r- 

lIiIj-i^^I i_aj_«jj ^^j .^ i tl 3*lj_^j <Ji!VjL«Ji,l (_).»■ (j_«"(J'— L^' J JJ I II (_5i^ 
j_jjL21II r-LlJl (j-« L*^l L'l'c$-«u i(jjljtlll jjt i_JL«JI I j« il u i»L^ L^jljjijvj 

(^,_<kj j_3J_Ls_m A^LSJI JLjJjJJ ^ ^j . ..J t I i_xjS^J 4Sjjaim (JlS I'l'^l JljJjjj 

.i—^jSjlitl ^LLa Lk^j-uij 1J11L1I4X. 

"ijjjjjSj I jj^Lta (JjLjji^ £Lu^.^SJ|j 'USLul£LJkl jj^LulII (JL>j"ii III 3lj^ ' " -J 
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till j sLiix w J '■■' '-^ Ij-lii-i iCjLajUU joiiu JL>-jl (_5ix (jjj I rTill (Jjki jtt^ljj 

LJLojJLail,! CiLajj-t^^ ^Lj-uuJpl LJl^jvjIUI 4 :3 :5 

«l_j_tu_jjjj| CjL^^-jUJI i_JJ-o (_^^ CjLojUU CjLS^Lilaj j^Iaj Jlj-oj Li-'iSLia-i 

.3jJjJi,l .-.l:;_._.U~.il ^1 3j^£LuiaJI .-.I:;_._.U".ii ^ -] 

.(^^jjlII ij'jjL^-J ljj^^_a.« CjL^jUjI aJJtt ^j^ (_p J^>. (J-LuDLflUjl ^j_« JljJ-a j^jIj L.4j5 

t^iUJjdl LJl^^uialUI ^1 ^iUj^ rrintl '"'' -^J ^ t-"tl ^j^ -I 

^ 4jjj/L.uV| x^IjJlII Jo-I 4jj jJI 31tiaJI rtu)' SjLajdl 3_L«i«JI CjLil 1,1 -»JI 

I". 1 1 I ri"j i»lj I II Jl^>. (_, 1 r 3_iSLuSJlJlj 4jj^e-ijIj"ii iiVl pLsjJI /oJajj 5ja-l I ii'^l 
^ 3 .'JJ ' ^"' ^-^ jjr Ml" I I L^li Sj-p. jJI j-i^Lix ij^'-^ C7^! <-^l-«_>L»i.l ^^LS-^Ij-i^ 

(■..iii<l|^JJI(_yiLcla.i^VI --KMI. ._.ll...! J,:^;.; (388: 35)((Fire& Forget VL 

^ I '- 5-j^ "s I II < II CjIJlJI-II J-lLuiJJ -"JI '^~I 5 .^jl .^11 Vj^^^ll iJIiJlxLu/ Jl^ 

j.5tij Jjl>iil tfUoVlj l^jujus ^ SlxljJI 3_uj^>:;SLIVI uijLJjSm StLi^ S-^Lj 

CjLojjjSJVI Ij-^jIj'^" jj jl-^ (_yJI Sjl jill j^ (_Jji i_^JJI j^'i/l J-<kJ iLfc^jJLi^ 

.^lSjSjJI 
' l^-*-"l ^j;^s 1 11^11 ^IjljJLI ^j_* cjLajUl 1 LL>.^j_tSLj LiAflUjl 3*_^jILa ^_A L^Sj 
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4j 1 , ^ ^ ij i^j^'C I mil Sjill (2>c 4"ijo it I (_y3 (Jjflj V jj>-l 5j^ f^J-* ct^ I 3^*^"'.' 

pLfljJI ijS: uijLoymi .-.l:;_._.U" jjj^" jo3 \jSjtj iJU^'l^l Sjblj JUI pUiS 

<iILaJ2 («Ja_i j_yJI <ijjj.j>JI Cj LlLwlI I Sjljlj S^LiiJIj ^jl-->j • "II joiiuj (_g^j>JI 
CjjIjj iSjl jVI SJlJI I II 1, jsJiJj (jlj_i_LaJI iJliKj Mil (_yJVI jjaj>Jlj I a J I . ^ 1 1 
i^jj^-jjatlJI ci^jJI jL<i^l (_yJI (J II I ii-»-"ill jLoSI ijfA^ I Jju ijL^(«Jj jjjsellll dljcx. 
(j-oj i«Lj_<^jJ| (_ajlj.^l CjVIj "i i I II (_jJI 5-j^ "C I mil i"»VI .^"Vl jdij (j-«J 

Lg^ljij-'iiiil (_yJI (jJjLm i-sj^jii j_j\c- (j\JjL2Ji,l i_ujjgJ SKL>J,I pl-^"' aIjlj-'hiI 

(j i"i"' (JLx^^l ajljlj iJi-1' )«-Slj^ (j-*J ;j* ji'^llj (j-41-ijJil (JjjLlLiJI i_jjJiIlI 

2r-\; ,^\\ L^ (Jjii-J LoJLi^. iSjLtjJI (oJLc (_yJI L^ijj^s (JliLa^mi Lp-^jjSij 

^ I alUII 4jL^ (_y^ jS'iiimI -ijl^jl J-^jt (j-a ijJ>l^IxajVI (oJLc: (^1 3_uLiLlII 

.cdJi 4jL5i Laj Tt-iLail vljljjij Jl jii'ii iiVlj JLjijVI S j (j -»■ t j JuJI CjLcLoj 

jJljjJIj JJ-^a-O (j7^ ^Ty>»-" Sj^'s null CjLcLu-^I J^JJ /<sJ X(jJjJti\ fJfjjlX^ 

d-aL^V 5j_lSj (jj-SLj (j! (J.SL15J <i_L^jJj_(Si Sjl^L^ jjlj.j>Jlj Lj^j WjJ-^J 
i(__>^L>- J'C i"i I cj Luj^pSLI V I J ijii Laj U 1, 1 Ljjv^jjSj (JLa^ i_^ <1jjJuo cjLcLu^ 

ioJjIjIiSLlVI .-.l^j_.U"ll >Li^l Cu.<^l3| (_ylll <-il ir^U (jl lill j (j^ (_yjij'i/lj (Jj 
^_^| 5 j<M j-.,.VI uuLjjjaSUyi J-J-4JtIli Ja^Iai. (_yJI cJ^a. J^ Sj^SLuiaJI 
(J J 1 1 II (_^i^ J >^ ^ ^^^ L^Jj * ' . ^ rt J r'jL>ijl (J-* L^U^SLa CjLcj_4J?c_« Jjj" I 111 
L^ljji. J^^ <"i III (_y3 Ct.xj>^ ct-^' lJtH'j-^I Lt^ <ijJt»- La (j n'sr J-Aj ((JliXI 

L^ 3_lJj_o 3^1_Li-3 S-oLsV ij;^^£wuu«JI JL^I i^ i^jLo^Ldl Ll>._^jjSj ^ 

4 ".6 Sj.ii!l jJiul) Cj Laj U 1, 1 Ll».^jjS1j (j^ 3 " I ^"1 1 pjij^l ^'—'_' (_^ ^ i^"~ 

.(AjLill J i.nnll (jja 
dj^LiJI ijJLbS I LlI 4 J I iiilu (_fjjLl,l iIjI j oLoybiil i"»l ^^ .U" (jl , U^\t II jj^ 
(_j_Lc t"i I II J I t/«a— L- LtT Jl (^j"i I II a (j-^ I II '^o J «LuL^^I ^ "»■ .^llj «Lij2J^I 4_l.4_ujLi 
j^IjJI dJU j (_, Ir VLiLa (_,_i1SLjj ij»JLS1I,I t^jJJI JjJ (_y^ CjLj^Jj^I SujII 

cJljLoj n_gj_ijjj| J ^ ^11 (_yi cj LojJjJ, I L-LjvjJj-iSi JLi-jl (_y3 jjj Mill 
tilli (_5-i-«J i(jjJ,l (J-aI (j^ 5jjL2JI djitlll (_jJI 5jLa_Lo . "iVI ,^"VI Ll».^jJSj 

jJutHJ l^j_kij (j^:!e-i LlSjLc (_y^ ^*-^ Cjl_fl_j_LLaIljl ^Ju^ (_p-« JJJ " iLujJ-toLA (j) 
(j_o 4_ljC.j_(JI oJlj* (jl 3_lj_«_i^ j_a3l J^J^-i '-*-^J '?rj'-^'^' ij-* L-A.ilj j"i I III 

'" -J ■' 'i-'-^i^'^l 1^^ 3j^ 4-u-uLuil (JsLuk (_^l 3^1x. 7-ll><j i~»i ^j .u"II 
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LujJI CjIjL^Lj 3 riU'll dJJj (2>o Jajoiji Jl»j (_yl!l ^^' 'jH uliljL^I <"il ^j .U" 

SjjJlj>J,I CjLjLSL^VI I . J I fit x_L«j>JI (_,lr x-LisjJI IJLA (_p=j-3 Jiil iLlLlII jI 

I jUfc Jjiiiij '^^''1 ".U.^VI sl^jdl t_ijJLjj| (_y^ ikjLilll JjusJu lillj^j i(LjjLjjI 

iLujJIj LjLl!! cjIjL^I,! uIjVUc^ Ji-jClJ cjLo^Ldl Lo-^jjSj clSjj>^ liJIij 

(J^L>- (j-« (_, I ri'>JI <i£ljjl (_ajLlij ^^* ' til! jiSj njLtujiU 4_iSj.j>JI (—ajUijJI 

AJjUJ klj^j_pl Sj.^^i CjJ.^l3J .etj^ I '.U .^Vl » I rillj (j rioltlj 4jl^jJI l-jjJLjil 

cJijLLsj qJsjlaI 3JVI 3lSLx^ ' • 1 1-^"' Jl^ <-:Li>JI CjIjL^I i_ij.t^ L^j.j><j La] 
^^s>■^ (JJjellllj r'l" M I n^U sLLiLajJ,! SjJLaJI sULcuil (J^L>- (j-o (_gj I'lijll jjj^JJ' 
i(«j|jJI J '^^11 (2>« 4:3:4 SjjjUI jJiul) 4jLJu Loj '" JJ I--''^ CjLjjIj (JSLiiJil 
3JjLS_aj jlj^l jLjejl lIjVLa^ (J^i-jJ CjLa^Llil Ll>-^jJSj CjLl^ IjlSjfcJ 

.^^Ij ^/^l ^IjuVI iTjVb^ ^ L^li^jV LJU ^^JaJI 

x_£jj l_<jjO Jl2.C.I C^L^ I-j_L«JI SjIjVI ^\-$ja (jl (_yJI Lufc ajLJiiVI jjijsoj 

L^Uii ^LLo L-^i-u^ liUij (68 : 1 1 2) aJ^I (Jiii! L^L^ai^)? S^-uiilLi (_>iuiJI 

tljLml J Ml II x-uusjj 7;Ljij-A,\ J-J-C » i\ U llj 5jL>JI £Lj_oLbjJu p I ii"n (_g JJI 

. «Ljj:E_jjl^^Iij_u Jl I 

<i_l_lj_«JI 5J1 q T I I at JJ inill Sj-jJil (j-a ^ — I ^_; ' " LujJI CjljL^I |_gj" i ri a (_yi^ 

Cjuj^oj^I Ja^Li "-^^ Cj^j^I i-;JJ^ L<i^ lO-" o' 1^*.'" ' "a (j-u^J i4j-iiji-jJI 
' ''l\' (_j^l )«-jji Mill (_y3 'Lujjiil (JsLi^JI x_«jajj i(jIjJlj>JI (JLajj JojI^jsJIj 
(__>iajLi!l u^j!^\ (jlj liLiiiiiill d_ujjL!l JjjJI ^^ i_jjL>-i Q^jLia I .>v '_;■-''"■ 
5^jJI (j_a (_,-l-cl |_gj "i I II a jj J S -»o (_j_<fc > jUllj ^fl (j"i T- -«■ ijj)^~ I ii"°i cdJi (_yi^ 
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C -- ^~ (1>^ '-'-^'^'^^ Lr^ 4jjl Tin II La Ijuij j .^al Cj^j (_y^ (JLx^'^l ' J ■^ "j 

iJiiLS^Liiaj (_y3 hardware jlluJI (Jji JlLx-i j^ I i-^La. (j-oj ii_xJL». (j^ I j^ 
j_^j\ 'Li^ jLuJI j-i-oLi^ (_P-4J "-^^p- LujiL^ W^>'_5-'^ ^"'^^ LH'^' '— ''j'-^' 

(^jSLflj (_j^i^»- til! Jj ijoSLaHil 4jj/JiIjij vJliLujjjSj'iil Ll>.jJjjS!j <ijJI i r 1 1 1 <•> J La 
jf <1.2_L^jJlj 4.ajjtjJI ^Luiu'^u I'l I ii<i 1 (j^^ '^^1 ^ ' -"' ; '^ 'iLu-ul I ii-*- 3lSLx^ 
aLjcj*-! JljJljsoj CjLal inU jjJLflj » j'-^" • ""' (_yjJI jIjusI 'Lu^Lj SjJijJI SlsLjtA 
jjjiaj jj^SLuji i5jjjl£. (JjVj j-ulij L4S5 iaL^I ojuk 4j<jjl^ j<iSLajj isLuiojl 
5_L>.1 mil » i^ljJll JLa-I i5-<-ul iii'»Jl 4j^JlI1 3j^ I "lU ,^VI jj^LtaJl ijjuk JlLa 
^jjJtHit jJjL^j al Jj-~iMilS t^j^^pJl d-i^J-^Jl jt_a cliLajUll Ll:v^jJSj {^LSltV 

jj_a pj-i-Il 1 j-<k (jl <iK cdJ J (_yi«-o I bio-feedback 3_jj_i.>. Sji^laL cjI J Sajjll 

Ljjjjl^ jjLscjj V ^IJiil 5_o J.2IL0 d_L»-^jjSjj 4jolr i_ajLJaA i_p-4-i CjLiLiLaHJI 

(j-«-3 I I J I II 11 1 Jl^ 1 1 ''^J aj^ShII j<sJL«J1 (Jjj (j-o j-jj^ ^j'^ u^ ■l'^ '''* (j^»-i 

j^VI 3jL^ f_^ d ,^,^■^",11 sLajLiJI Ll>. jJjJSHj 1 j>JLii^^SIl:>o (ji SjijiuJ jt^jUXl 
f_^ Lj-IL»- JL>J1 (_5-A I-<4^ , 3 ,^ ,^^",1 I iJli^^j Mill jj-o JjjL:a-0 JJlC (Jj^ (j^ 

.lJll_JJJjJl 3^Lu-3 

3_i^j_3 I »tl : j'a iLujJI iJiiljL^il .-il ^j ,U~ (jLJuj oUjijjl La (j-uSLc (_yi^ 

lill J jjj-jj I LlLlII cjIjL^I / ~ » I ^ J _. U" JLjco (_y3 SjLv S-^jj-c cjLoL^jjiV S-Lju 

^-iI-lIlS L^jA^ /n I ii"i"t '"'I ^j.U"ll jj^ <:U^jjJl ^JU& ^1 : L^jl ti— iL-i^l 3jL^ 

V CjL-Lja-oj-jJI (JJu (_yi^ 3^J-* lS' I intellectual-intensive (_,_LjiJJl j .^"..tl 
LLaLjjl 'l'-'_'"j"' La 3^L^ i-<l ^^ ,U"tl ^jub ^1 c_iLj.<^^1 ^ju& o-'Lij t ^LLxJI ,3-^ 
jj_ol (jr-^J I "iJ-S LSiiJ 1 J 4j^Lii>-Vlj 4-Lmn mil «Lujjl11 ' "'^'^J .^^ 1 LSjjj 

L&ji-Tj I— il J 1 11^1 isjufc tiJL) ii_xJL>-^l sljjiJl (j-« I'l Ml ^Lj L^jI^ j^' Cy^ 
f_j \ r LjJ 3 J I iiilLi iL^lLujjii (_y3 3>^"(*^j' L^-LlLiJI "-^'jL^i' < ~ 1 1 ^j . U" (jl 

Cjli 3JL«j«Jl ^j^^ L(jL«.<iILa^ jj-»^ ^ '— *tP- ^'^' *— ''j'-^' '"'^ ^j'l-^" ij^'^l 

. I j ''' 4-U3M"|i II^U CjLLuIsIlII aJJt (_,< I 11" (_7lll ^ . >. ^ ^- i 1 1 CjIjL^I 

: jI^VI ^I LJLui^JXI (>« -^ 
jlji 2I (JJJ CjI I III iijj,! (_5i^ ^J J 3 ^''^ (_ya ^j^L.L<t$J 1 AljLJr'ii 111 J .^".al 
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i^j£jX\ ^p^-u-aSjl Cjul£Lol Ij^JlJt"! Ill (jJ JJl (j-ij-i-^'j tLJjtll "liicj »l i I II iiU 
4joU11 /a^ul I ii-». ^Ij^V 4jjLaIl!l ji 4joUII Cji i m iijJi,! ^^* ' <iSUlL4J (^ jJI 
i-<VI ,^llj i_jjl£Ll,|j (J^Ljiil (J iHj'>- (Jiaj (jl ^^^ujiSlI (^^Lx-i (j'^J I'LujiJLl^lj 
CjLlJj^PSDVI JLa-o (_y^ Lo-^^J^SOJIj 4j.«i«JI CjLu^I aiiiiliii V^ i5.1iSUI 

5_i .^-^ ■'^■ll cjI J I iiL>JI J34I3 (_yJI cj^\ (_^Ij Sii^jdl 

j_jJljJI CjIJljvI (_,J-C La LljvjJj_lSLj 5jJ^ (jjji-Lil (_j.Sji>JI l*L>J,I (jl 

-^p ji La (_yi^ <Ijj_uu jj ojiii (JL^ Lo-(_yj<.4Jj>J, I (_j^^jJSIlII jI j .^iVI Sjij j 
. JLiLssI JjLlia (_y^ Ll»-^ jjSil! I ojui 7tjj-aj LoJiJi^ 
jtjjjjj I j"« ' " Sjujj 1-iVI ,^"VI CjIs J i"i Jl Mi'itl J o<ji II n_fjj>-i Sjjlj (j-a 
(J^L>- (j-« 1-dJij iCjLajJL«JLl Lls-jJjjSIj ««U3j.ioJ)) (j-« "^^i}-* (jr'l L^LoJii- 
CjLaj 1 < U J 'I '^ 1' lj_iLS LjkJjl jlj^^l J '■-' ij^Liui "iajj cliLiLv S^L^I 

. L^Ji-o LJjLjj IjjjLaluj Lijjlj^ (j-* Ijljj'nl 

M **' * J ^ '-^'-: i - ^^ (j-^ ' ^ ' " "^ " 4-UjjtJl L(jLx-<CI::%-« ^_^ Cj Laj U U LL>.^j_iSlL} 
U^jjJl ijlsl^l <_jl Jil>-I d-ji^j i4_ujJ(JI Cj L«jtl;>J, I u^ I j'^j"'" ?<-« L^l Jlj^iJ 
(_y^ 4-i-a-jJj "s J I iij ^Jjjjjj d_j^LSj ^jl T' (_yjk Ll>-^jJSIlII jsjijfc )«_o (J^L«IlLI 
i>JLji «_a (J_aL«J<JI f_jJS 3jiiill 3jjijJI j^La. J I ii'Ct (jl I "nlr (jl i Jj'^l a1-2Ji,I 
1 'ij i"i Lhjl j"ir I J I L^ r'jLcuJI jL^jjVI ^^j-lm] )«_2j Vij . 3 ^ 1 ^"1 1 Ll>.^jJSI1J| 
(_y^ LLa 5jL>- ■"'! "I j ' "j (JJJ L&jLaJ (jilj VI I ijlr La i LcoLuJkl 3"-^ ?'J 
5_j.c LftlLa. I 3_Liil3 J J j ^-^ t lS>*-^ *'-^' L4I0 JjL^o Vl L»iaj| 1 nlrj ■ I 3"^l""'| 
jJl^j V (j-aj 4-aljLJ-"ii iilj JJJ-L.L0SJI SjLl>- » jU" . ,.j ^j^ ^j^ lSJ-^ ^'^'^ 
(jjoi^j 4^mi JjljJ.1 J^Liljj/V SjSJLusuljIjjLus I'll'v J<. ,IU",jj niili(_yi^ 

(JjiAILi d.>-mi jj^^ujiSjI Sj.^;*-! iSLLiJ LJ^ <"ii III "^ J I II t (jl dj^Li- 1 1 j *^j"' 

L^ 4_ol jLjJtlij/l J J I in"t 5jjj_u3 (j^ iJ:jjJl:>JI (_jJI I Jui Ljjjaj iSjLiil «LujILo 
(JjjJI ^ ' U I J ^ joiijLA i^jJ 4jL3jjJi,l 4joUtl 4_uiL>Jlj ^Ij^l |_gj"i 1 n aj (j-fl^ 
<i_i_ijj(JI 4_i_LII sLsJLlaj itljLajUUj jj^^u-aSLlI («iaj i_jJjju (^Ljj I'LujjiJI 

. JJo^l I jui (_y^ uIjLjjJjVI 3^l3 (_yk: LJI 
(_y3 djljLiSJI (_jJj_iJi,l aI JiitjjjiVI CjLS^LilaJ joiiuLA (jLs (_3j I II La (_5i^ Sj^iLc 
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■ij-ilj-j-o Sjl jl i_p-a JJ-«I (_r^ j^J-^ Lr^ ' ' ' ; ' "i-^ "^ 3-ojL2lJi,l CjL«jijj>J,I 

-L^_»jjijvj 1(J^^_l1,I ijji cuSLlJI Cj^LoL«Ji,l *lj-^l jl Jjtj (2>^ (jjj I rTillj i-:i*^jJI 
ijJl 3^L^ (_yi LlJI ilJJ 3 J in 'ilLi Sj^Jj'i/l aLLo i^ cxx^-Tc-cblj jjfc Li^ 

4-ul I ii-tJI 5j^l J^ <" I III (_jlr 4jI JloJI f_j3 iJ^I («iajJI /~»l ^j .U" Cjj^j3 

CjJL£-3 iaL^j'^/I x_a J_oLjiILII (_, 1 r 3_SjLill SjjlSJI (_g J jJ3-L.L<>SLU 3 o miUJI 

djULuj j_uljjill jl Ja^lj <ijjjiL>JLLj <ia^L>JI (jJJj (JiLa 3jjI jVI CjLS^LiLaHJI 

CjLuLjijVI (JLtA CjLiLiiaj (J^i- jj diLojill Cjjiljj «Lu5jjiL>JI CjLuI I lilll 

j<l J 1 t"i llj 7c_jjLjJIj JLSjJIj j U i 1 1 J c-ij'illj (_yj>.^^_jjJIi2lj pL<Ci>-VI /nUS 

•i-il ^j ,U"tl j>jui cdlLol (j-« ' "-^J^^J d^^^jiil 3jjJajj (jjiiii!! (<si^J 

.t-iloSLII i-xJLol J^lUJ - 
.verification ^Stj^JI ijj'^'*^ 3_lUj(J 3jJVI Sjal mil - 

.Cjliill (ttjiju /j_aljj - 
3_i.c.L<kJ->.VI j_AljJaJI 3_<jiIjJlJ r-jL^ *^-'-:' C7^ j3^L.L0^l aIJlJ-'imiI - 

(jLs iCjLuI I iitVI (»^i«J ijjj" MiU (<u-oLaJI (_yjk 3JiiII (jl LiJ :^^JjJlII i^Jjitl 

r- "^J.' Jjj''^"'^ LluiLuiI \1:ij^ Juu ^-uLajUU ^oJ^ i_JLL^ <laJ^jtJI 4jilll ^ 'i^; j" 

joJajLA (J^Ltjj .uiiLuLtujVI (JLa^ (_y3 dj^L>JI cjVL>J.I ^«-j-*^ (_y3 3.^Jl2ILo 

cLjjJlJJI ^^j <^ ill ^j_a jJjLa («-:^e->- ^t-« diLuLtuJ^l ^_^ ^^u-gSJl CjLS_j_LLiJ 
U^-o-^ i(J-j-j-LaIL!l L^jLLLj (j^I (CjLcjjiajJil jl) pjjIojJkl ayui ^ '-^ *" (j^l 

.,>j>it3 ^1 c-iL^I t-xJLo! JJ^tii 3J5?1 (JiUl jb^ Miu jiiJI JU^ 
Aji«j (JLa^ ct^j i4_Lo (JiaHi! jl i_jjl£L!l <_!^Lj<i (JjJj^cjJ 3.AJ^UI <jiiIjjI<JJ,I 

(j-o (_jJVI ALJaJjl ^_^-<Co: (_yi>- LjijJ(-oj 4i5*^ j^J^*^ 'J 'LtJLLiJi.l CjLcjiaiA 

u^ cjLS_LjJalLll j>JLji (jLs I juk (JSLI 1 3-L<t-LlcJ I S^UI i^j^ i_xjJLjii j-j^-S 
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computerized 3_i_ijjiJI ^ ^j . ^ ' 1 1 5j_p.i ^j^ '^J-H^ •— ''-^^ SJl^LS (_yJI AjvLs. 
I jui (^yi^ SjJajjjiil 3j^'l .^^Ij duLx^j^ JjLjj (_yJI S^LIsVIj Arabic corpus 

customized «(Jjj-iiilII)) c_ijli iilj?t-aj-jj (_yii3U,l ^"ai~<l ^^ .U'.tl ^tx.^ c^jl^ 
(_yi i>j_j^>_ij (j-SLoi (jl ^Lj-2j \1^ dili J-»jj iSjjiLsJI ^IjjJI V software 

5ju^ sLi^LiJI i"»l ^j .U"tl j2j^ liJLuku ijtjjLiil <ij^lj^j (JlS Mi'^l Ldj^j>oj 

jLclj^ /oiajj word processors cjI <i I's tl (J-ijiio Jilo i—ulSHI 3JL<i^ S^^vLlJl 

jjeJj .4jLJu Loj 3,2,1 (jjijjj Tt^Ujj (JlLo sLlIjJoJI sLjc^jjJIj CjuLlJI 

.^^^.u/LloJij <:Lj^I LljLJu LaL^ I j ■ ^ « ' 
jj_Laj <i_L^Lul 5ju^ «LSjjIj SjuI j^'\ ijLsol Sj.ji-'iil SJjVI (_y3 j-^ia 

Jjjiii (_yi^ updating CjLiUI lIiLJLu i±uJl:>oj Lli^Li-jJ,! a^\jJLi 3 iiU'iU (iL^il^ 

(_yjJI 3jJjj:<£LIVIj 4-ujjj'\tl jjljjil 3jiiii!Li |_5-ibUI (_y^ cjjo. Li^j ' Jliil 

iLaj-j-Cj jjj" I ri jj— iljjjl CjljL>.j|j CjLimj I'll A .Cllj CjLajLSJilS 4jjjiLl2JI 

l1sLJLi_lJI lLsLo-iI )>— Lji^ Ct-^ >j '' ' '^"■■' '^''-^> (<uL^ 1-4^ J ,^',^ JS t<Lu^Li^ 
OOP: Object-4jk. jlLI |_5 JJI <_!^LajVl ^j iSjo^l ^QiJij «bV 3^j>UI 
-^Ij^l 3ji4^ 3i4j|_j::tj 5^iai>. <— ijliii'^l I juk jjIUj lOriented Pro gramming 

, automatic pro gramming 
3^jJl£LI,l Sj_iiL>JI ^IjjJI ^ (JjLa jjlc LlIL>. j,^Ijjj :^^j;jlJI t5>*i' 

/j-jalj-jJI J jj t-' " I dj^ ct^ ^ IjJu-iiA i_P-*-' (.3-*J i^Li^l 3j^_lL>oVI 4j(iILi 
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3JLti (JjLjiJ l_p-4-i "-^^H*" '^JJt^'JI '^'-^J-i^'' i_xjJLjiLi LxiaJi ALiJjiVI i-;J-xj 
ijLsjl] (_y3 3^jj>JI CjIjL^I i^Jl>-I (j^JilxJ (J:JJJ' U'^^^-^J-:^' ^^^^1 ^-^^i)-' 

: 4jJjijjSLlljj.£LJ, I jj^LulII (_yJI 3_iSlaJl£LJ,lj 3_uj.^£LII iijlJj£LI,l (j-a -j 

1 i is <i J chip S J.>-lj 4jjj^pSjl ((SjjjiS)) (Ji-I JU3 i4_iSLul£LLaj sLu^.^ (JjLjiJ (_yj| 

cjIjjIiJJIIj jt^lj^lj (jjjj_pJI cjLlIi L^ aj^ lijIs (_jIiJI aL^I (j-o j-j5s i—fljiiSlj 

Lxji CjI Jjj,! reliability 3_lIIS[jI ^ -^^j^J 2\\j.,^\\ J| or I (j^ 't'^ ■"_■_■ i-^La- 

iJjLxIl^l (j-« 'Ji)^ ^1 Jjj-u ^JjjLu^ (^1 jlj.jj<i (2>« 'Lji^ lSJ-^^*^ '-"J 4jjj'v Ij I rill 

.iJlilJjSJLl aJJt ^_^jjuu2^ lt^ 

I •, J tl U n III 111— i-j L4J Li&j_j^^Iajj ^_,a^ljIi^VI Li&j.^i^ ^Llalj CjI JL>Ji,l aJJt 

j-jj U"t (_yi j3'j-»-"j '-ij-i-^J J ir^a (_y^ (_g^j>JI pLajJIj jjIj-lLiJI (_yjj<j_i4A 

-«Lj_Li (jl lilljll IjlsIj LLA (_5-iS^ "^Ij ijl jjVlj ' • jj ' ^" 1 1 J (_)IiJj Ml" II Sj^^l 
i_4jJLj,l_i L^l jI (__)iaj.flJEjj L^ljJiS ^— _;!"' CjI JjlII eJJt i_^st^jjji (__)iuu J.4JU (_yJI 
3jljj (Jjj-i (j^ (_yii5l^^VI Laj or (JjiSl! 4ILlj^ ((de-engineering SjiuJlIa V» 

.reselling f^l jl,>^ o^J^ 
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J^BltJ^d« I :6 

Lo :(J| I ri 1 (jl LL! (jl.3" ij^^jjJI LLLLsjJ 4 J I (I i t Li 
LLji^Ij (j-ajjLiJaj i_, \ r cLI^ I j_4 djL^LSLjtJl 

: i^ \ I riLt-ul 

<j-\_Lsjj cL^ljj (jT-"-" (J-^Lii-XI La : I o ^ !jl 
iJl! Loj \ T 1, 1 f- LLi2J 5jj LlI I Tca^U, I La : I -1 jj' Li 
I : .^ j A" J^L>- (j_a lLLIJ^ i La J_ij ^>-iol <tiiij 

.SijjLLsl (_^ J-4-«J lS-*-" c^L«JI »_»i_jil 

3JjL2JLl ju-p3 "^1 ''^!i>»-" LLjai!! jj^a Li (JjLZb 

5_aLc 5j^j.i3 (<sj^^ J ,^ All Ijui I "j j 'T JLaS I jj 
. (_;yLu lj-<^"i/ 1 j^LajJjiil JLgjiLAlI 
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tl^JuiajJj LJLaj.lxll LjvjJjJiSo ?Lu3l JSLuLa I :2 :6 

V J^l ni II oJlj* (jl JlSjI 3_jIJljJI (_y3 (_yi^Jj i(_yjjj(JI (jJa^l (_y3 l(j mUjjj 
SjJ.^ CjjLi tjl JjtJ iAjL2jJi,l /<sJL«JI (JjJ (jj3 (Jjia j_i^ JJl^ I '-»^' I a i'nf\ (_y3 

• oLo^mi 4^Lj (_yl^ JLuill Jjj "ila (jtJI-«j l5J-II jL>JI 

(j-iia-»- (_y^ ij^Ji-J-uJI J .^^11 jj-a 4 ".3 ",5 ijJa-aJ\ f_^ Lij-ui] L4S iCi^j-^jJJ 

SLlilill cdJj L^ CjLJ JL2J . JjJLaHll «1:>-J (_5J^ '^!^^i>^^'J iSj^S I rutl 4 I ri rilJJil 

L^^^ ijj^l^lj i3_loLlII JjjJI (_y^ S-j^LiHa-VI 3_l«-llLI 4jiLSj>JI i_JLLiJ,l (jx. 

Ll>._jJjJSj ^jLciuv (JL2IL1L1 n^jJt^:>- j-iii-i lJi3jJ,I i_^i^ l>^ C^3 .(-jj^iLcil 

liJJj (j-c. SjijjLj L*!! Jj I". 11a Jl^s i3_uLjLlII ^jjLjcIUI tijl . m njll (_yJI oLa^mi 

(J_j_L^ (j-* I j ^ tA . ^ 3 j'^*'^ j" ■ "I lIi LlJjjASLII (jJI cIuJLa-" I III Jl^j i—JLLail 

(jiiL^^Lc: 3 < J Ml (jLiLJI Cu-oLsl JlSj iS^j^jL^'i/l irjLjjjjaiaJI V oLJLiSJI 

. CJ L«JiJJ>J, I «Ll4JJ V <~ilj vl .^tl 4_L4-(J Jji (_, I ilj'>J-ll L^SJuk l3ijLi '^Jj-i 

t4-Jj t (.o (^jA-Ls^^-jJl «L_<i^_a jljl^ L_3jjJt_a j_A L<;SL£ t ' J ■ ■■ -^ * Ll>.^ jjSllJ I j>JLA 
LiLli 2j 1 Lt Jljj" I II aj I i^-j ' ' ^ " (j^ t>*"-3^-3-'^^ ' i—ij I nil, I (_y^ ^J"^ -^'j I "^ ' 
I j"A,^ I Cj Laj U U Ll>-^jJSIlI 4 J I iiilu Sj_Lj£ Sjjj-aj x_<jijl Ji^ 3j-^' '"'^ o' 

iaLc (jSLiiij Lp-^jjilll 3 < J I U (j^ IJLA i4^Jl^iII Lp-^jjSJlJI pjj-s Jl»-| 

<i_u.c i_*jjJu Loj nJliLajUU Ll>.^j is" t jtj^jjJI jjU'tl (JjijLA <ijJI ' ^j''^' 

moral (_gj_L«Ji,l ijJ^LaVI) dLj_t£LlJI i-j-JLjiij CjLaJLUI j-<j-c ^^ I i^" (j^ 
' t-^ ^ t-^ -^ " 1 1 J i^" ■" " 4_j_Jo ji I Ij_2J_cu_o Li.l_Lo j^jj V Lx^ (obsolescence 
J . ^ i^ t 3 J ^ U : ^ SjjejIjSj liJJi ^Ir Sj^^-C .(Jj^IaJI i_JjJi,l (_,lr (_y^jJjjSJLll 

Lijlj.jj<Li JaLjIo-^U IjljjlJu ^i-Lo L^Laj-ai i^J-jj cjLaIlil,lj idJLjSJlJI j-*^ 
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gpjfJIj ,jAl_^l Qu i^jaJI ililo^laoJI fibs 

:tiJLj!i ^j_ALka_a ^j-* '^ * "^ '' jl^j-^-ui 4_jL4^>J 4_u_uL^ •^_Sri^ iS^S^3 T ^"j - ' " 

5jiiitl 4jIjjJI jIj-<-u' (jl^ji-lj ibundling /<uj^pJI ' ^j".'^"j^"> jjIJjII oLsoVI 
jljJklj iaL>JI jIjJ,! (_y^j J_i v2jWIj ojljlJIj luijLJj^l i^ iknow-how 

J_al_«JI jjfcj iCjLa^i»J,lj CjLjLlJI Jjlj-aj CjLlsc^jjJI ja^LtaJ intangability 

^ j t I 111 J ^a-u-Slll «L2_i5J oajljj^ jt i4_L^ j-ul_«_a JjLJ ^^1^10 ^ci^ i4_«jL>Jl 
L^-La (Jjt:>- La 3-Aj tCjLa^UU Ll>-^^_o*j Jijl^_a ^j-* i^Ll^LXi J-J^ j-L^\jJtl\ i>Ju^ 

(j-<_«^ (JjjUlI Lijjjlaj (6JJ (_yl!l CjLi3c^j_l!Li (j I »\i L*J^ 4_i^L>- ^ ■-" ^ ' dJJi 

iAjiitlxJi,! 3^Lv i_jjLO(jjjLj<i (_yl^ jjLxJI jJl2j LoSjLlS i customized software 

JJlC «Ll<i_lA t Mint jJjtlLiLA ^j^^^j£3 ^^_4.>. i-LILl^ t^jj ( II La ^_^i^ 5j>Lc 

iiJliLaj I r U Ll>.^j is" ! j_yJLL«JI jjjjjjl (_5i^ 4^^L«j(JI Cj l£j_iiuJ I qm JjjLiJtA 
j_Aj I JjJl:>JI (Jj-cial (_y^ 3j>.mi JjIjuII Cc ri e- Li ^ i q\ idJJj 3j*jIlJ (j-o O^J 
Llj-jJi; is" 11 jsJLA I J"'^"'"' u^' dJjL^I SJjijJkl )«_o j>jjk^^ (_y3 (_)iiaLuJ )«-i^J 

. s LLaj(J I 5j_i3 J 
«Lj_aL_Ljl jjjjjl ^^ * * i-Lajjjj jj^ LL>-^^-t£jlj 1 ^^ J 1 1 . ^ rt ^^* * Pj3-^ ^J 
-1 j" ■^ J 1 (_y^ C-4^ '(j-"^' L&jai^ CjjjL>o CjLtUla jl i«iiJLuSj» ja^ '^J^rh^ oL^ 
3 liKJ^lj ljjj<"^lj lAji^'^l [jfji ^^\'->-'\\ j^ ijjA^jj , J .^^"aVIj CjjLs.'^I ^:aJ 
SLuLiLlII NEC 3^j_<ij ^^j-^j" L^la j^jj iSjLjJ^ iJU j (_ji£. SJla^lj iSJSUjj 
L^j>-j^>^ '— '-^ '^ Sjjjija^ CjIjJI^ Cjli ^^'^"^ '"' <J1iLjjj<L>- r-LuLi i3'j-*J^ 

aiut I ^ ' j ■':■" (_^l 3_ajL>JI jjl^'tl 4^j^ jiLol i2 m'^^Lill 3-tI^ (j-o LaL^j 

,cjLu_uL>ij1 ^j_* ^^^^-iJ' 

(jj».:>JI Jji "-^J-ii J-a3 'J^' '^'-'^ ^jLlLj u^ ii_jj^jJI J_'^" • "I I (J.«jejj 
(jJ I JL^J /o-Aj , 3j \l ,^"al a.j^ |2>o I j • "■^"' Cj La j U q 11 La (_^jL^VI (_gjLjtlII 
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j" ■-'""j VI Ajj ^ 1^1 ' Vj i4jjLji2aJI <J1iLoJl:>JIj i4jjm > 1 1 III! 4J » ''■^^~ U, 
L^^ <" I 111 j3ji>-j Cj Laj U U (Jjljij (_yl^ 4Jjj^jjij JlJJl>- Jlj^ (2>c (a^Jukii 

i(j-i-LiSL!l ji ■/- ,>.j I J . ^ J j tA J I jiSLaj 1L4J 3 SIt'iU 5_ilikJLll 4jSLUI SjLijv 3_uij^j 

Sjjij-uo j2>^ -n j"'jj '^" j_^^j-il cLi^Lx-iaj Q^ASj La-LL. L 3 tcLuLa^LtXl «Qij_ci3 ^_^ 
-' jtj'^^ (Jjvi (j^ "ijJjjJI JijJi:>JI j-J^ L^L2ILilj idiLa^Liil (JjLu 3jjl>. (J^tJ^I 

LJj^JlJ Vi iCjLaj 1 < U <IjLoJLi.j ^^uuJ ^jja «LuL^jJI CjLjtllill u^'^ 4_uL<jj>JI 

jj.j;e-i La ^j S t l_4-ijj iS^L-uJ J(l ^j^^ (^^)-iaj;e_) Li_i^ r-jji^1 /c-Aj Ljjlx-i tiJJii 

^ • "■^"' r-JJJ-l,! jLjlil I JL^ S-uLa^mi 3«ji^tl VI jji La I LJLv ^ ' I '^ ' 

SjuLlII LdJj-i_5!j (^ 3jjukl L^j^j (Jj-L^i^. J2j Vj I LLa-jLi. (j-a J^LiLa (_yjk 

JL>JI (_jJI lUjLi-^pjj/lj LLa^ I iTii III (Jj^J jLil iLuLalj Llil ol I iia ^Jl>-I CjjLi 
I ^-1 j aM"-^l SJlJo /o^j-3_uLa^i«J,l 3j.<uIlII jLH^I (_yJI (2>J>J^'^L l?-^' lS'-*-" 
«LJ '"' * '>*^ U, * . >* "»■" -^^^ ' i i^tl 4_j_4_uJl jjj^l^^ jj_* L^.>-^' *LL>-^^ VI ^_^_A 
dlljl Mi'iiiiVI JLl^l 3.<ijS (j-a '/.80 (ji cdJi (_yl^ Luk Vlila ^ ■^<'jj . I j^;^J •" 
(JjLpJIj i«LuJ:>.VI 3jj.>JI "-li^iJ (_5-!l i_PJJ 'LTiH*-" LciLc (_y3 """ iji '^"tlj 
jjj^Lj -SLSLj 3_LjLa^i«J,l JLa-a (_y3 i3_Ujj(JI (jl jlJI (j^ (_yi3VI (_y^^jjSllII 
I ajl ,^1 K i3jjjj(JI CjI I III ijll (j-a Jj JL«JI (_y3 clxli. j| 3jJ I -1 ^^ "■ (j-a jaSLs i LojLc. 
5jL>- 'j j -^ (j-C > 1 11 t jsJj i4jiU^l --I .^-«^VI 5^^.^;vij jjlj-iiaJI LlilSjjij 
.(_yjjj<JI (jls^l |_gj"i 1 11 a (_yl^ CjVL>J,I iSjUfc (_ji Lkj-ilijj Cjlj-iiJI (JjLIlI 
1 jj'a ciJj" Mi" (jPJI I Lt»-^j-(Si!l (j^IajjJ 3jjjlii"ill (JjljjiJI (_yJI S^LlsVLi 
JljljJil J J ' ^ '^j «Lu_uL_uVl (_^-i-Jl ' ^ * < >> (JlLa i Lfcj_LC 3t_a tCjLajUU LL>-^j_iSj 
i^Al'ji J^ (_yJI iflLbVLi iSjILjjj ^j-aj^ CjLj,Luj t-j'^i iSjjUIj 4jj_ijJ| 

t-tlL-a jjij i^-IJljVIj jLSLIjVI (_yk: i±jJaJ V JljLuJI (_^jjJI T-Lill (j^ 
(JljLa ^^jjil\ <JllLajl«JLl 3j-" f*^?^^ U^ cdJ j^J i4-ijLajUl,l 4_L4-ui! (_jjj<L<j<i 
^ J ^ J (j1j_aVl (J-*jj3j * )1 JLj_>-1 4_»_a k ■ * '^ * L^-a (j-ai j J ^ J iljiJJL::e_a 
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LJLajJbiXI LuvjijJiSo ^LlIsI i—uJLluI 2 :2 :6 

(15:19) LljvjJjjSiII jjI>o ^LiiaV JSL^j So^ i^JLLa l^^jjus jjt [^S 

.^IjJJI - 
.turnkey 7-Llfli,l pjl .n" xjjLioA - 

'^^j* '^ cjLu_uL>ij1 ^_^1 i5j_uSJl cjLu_uL>J1 jj-« *i^j-tiiJi * tjJL_u) jjjLj^ *--*tJ-*' 

5j_Lj^l CjI J I iiL>>JI 3>^ (_,lr 4jSLjj_a^l IBM a] (_yj (_gT ^^jjiii C-'liulA 
(_yJLj,l CjI J I iiL>JI jj jt'^ «_o 3 "'oj(jtl jui i".lii""tlj ilIiIj m" I ritl JlIo mainframes 
jLjjlII f-Lu-3 (j^ (>gSjJl]| LjKj iLx^j! 3jSLjj^^I digital JLbcjj 3^jji ^jl\ 

tiJjj ^alu La LJL^j ,p "»■ ,>>tl ^j^ t fill \jjb jj_« Sj-lLcio «L::eJj_tIj ^^^Lu^l jJjL^tJ 
x_a icompatible 3_<ijl^ILa diljLji-a r-LlJV ^-^j-^j" (_,lr -- j t j . ^ ^ J^^^ (j-a 
La I juij idefacto standards «^l^l j^s^l ^oSljtj Sjlajj^jil jl 3jjj,Ll2JI /oiaJJI 

dll J inLj>JI (jj ' " ijj^ J-I I"' < I " LaJLi^. 4£^L<jj(JI 3_uLjLlII dll^jjiuJI sOLlS 
(j-a J-i^ LdJjLiJ iaI (^ (_gl ^^j-uj (j_a ^ ^ J -- 1 J "' (jyl^ 1 j ^j ' ^ -» ' 5j_lAJI 

q\S i3_l1i^'^I vljLajtUI CjI riiioljl plug-compatible (J^ijIj^I ,_f^jjji^ (_yl^ 

(__>^L>JI JojjiuJI (_jJI jj i"it L^ (JLL<i£j iSjijjJkl Cj lSj_iiuJ I (Jj£ (j-* Jaj^jjlJIj 
Cj|jLj(_a JlJj^ILi 4jjj^ l«_a <ilalS lIi I JlJlI, I (j-<4J ^J^ C7i>*^' lS^^^-*-^' (^'j-'W 

i_u^JLll TtiLaj-all I JLjk jjitJI (_y3 j-^j irefurbished 5jJlj=^ Jj SJljJls. j_lc. 
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.-A :;;i,^ll Djjt, t_jLJ:, (_gjJI (jLciVI j-iLL j_^ juti nf^ «as newn 

4jjju^ jlj Ji^ i( I 18) juuusj I ^ ' "jj (Jj-2j LaS "ijU-cv^l <Jlil^j.JuJI *^i^j ^^« ' 
5"al ^"itlj i3_ujiLI 4jjjj(JI 3.«JajJ,l <ijji^l LiLu 1 •.6 JjJijsJI tcjIsjj '3 i jtl j>JLjk 

, «Lj_4-uU ^_^^Li_uJ(l Ld-LdJ «QjJl>. «Lj_u1j^ jj.*;-*^ (^-3^^^J 



jj5L« OL-ab- 


j^Ol_-b- 


JjuS" Ol~>ib- 


iijOjl 


20000 


300 


130 


j^ 


8000 


450 


60 


dij^\ 


35000 


1300 


300 


•^A^ 


10000 


50 


30 


y 


1200 


110 


10 


> 


400 


150 


20 


jb_^i 


3000 


340 


60 


L;j_^ 


17000 


370 


63 


o^y 


1600 


170 


10 


^1 



L^ jLij jLl«_L! 4ij4SLo jjus[jjS i(i«_iljJI J '^■^11 (j-* 2:2:4 5j_2^l jJajl) 
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iMS-DOS j<s_<j/l_i i_ajij_«J,l l^ljt I'll" ^UiJ (j^j-a ^Js: cstL^ ^\ 3_iSLj^'!^I 

jl iwordprocessing dil qK!l jj ' " "' 5=-*'>^ i_P-« ""'I ^j_.U"tl ^Ijj (jjj . nlj 
data base systems CjliLuJI a£.lj^ /oikj jl project control LiiLcjij^uil 4j^Ij^ 

,-»-l "All <ijl iii'i (_j^^lui| j__y£2iEJ 1-4^ Lai . Ltiajl <:LlXL>JI ^J-uJI (jji^ I j"'. ^j,>v 

i4jjjj<JI (JjjJI ^^' ' (_y3 5j^l :,^ll »_jjLiiuJil ,j-« j_u^ (_y3 «lc.LjjI pLii (_gjjlj 

<ij>.jl (jl J J < l"l"l II (J-^-lj-O i_JJlA (.3-^ aJlJ-"|i II U j»I-4j-uI l_JJ^ LT^ (_yJJlL<Jll 

Jju VI SjLc J j I--'"' V i(_jja^jjJI I j^ •"■ dj^Li- iCjLajUl, I joiaj (_yi jj ,^AII 

(_, 1 r SjjLill aJlJt" I III! (-jLjj^Ij I L^ (_yLiiJI aI JlJ-" I iiVI ,j-« 3 J I iiLlo S^^ni 

pi I 111 Ji^ (((JjijLjJI)) (J_LJIJlII (jjSLj (jl JlJLJ (_gi l3-^' '^JJ ' ^■' 'Lj'-LiA JlJJL>0 

.cOLtsj jji-l /«! 1 1 n't Sh 3JL».jJI JjL2ilj i<i».Llio 

<i^Ll^ I_^Jl1I JjjJaJI C^jJIj iJljiJI Si^Kll IjJiJj liil J (_7k: SjMc 
(JjLji^I (_jIL<I<(jJI «7-Qail (<ijIim"i))(Jj1.S^ ^^-^ ^ iSjLti /j_oljjJI jjjlaj <Lii.«^ 
A Jiir" I iij U J J U -^ i_^ a-Aj U , ^^j La jjij i SjJa L>J, I ja-aj^ j d-fllSjl (JjiallJ 

/j_olj_i ^LtlLal jl I JljJljsJI 4_Lj_<i^ i_JLLiJ, L^ILo«^Lo ^^J^o (j^ jJa-iJI ^^« ■ 

JojiaJEJ /njjii'l tIjjjiJI (j-« t3i>^ Lr^ 3Sji miU lJiI^ LoJLi^ i L^ j^ ^j'^-» •"■ 
iJj_iLSj i£LjJ,L«JI Sj-iJJI i^^JJ JL>-1 (j^ Ajia d_ujj(JI (jjiil (_JJl>-V T-^pi^ 
pjl Ml II Cjlii i<i_i_ij_«JI d—bjiil oJL^i (j^jv^p^ («-4Ji I % ,':."sl Laj^Ji^ 5L>-LflJi,l 
^ ^ ^ Lj^!i^_4-i i JuLj L^jL_La /c_j_3j_j /c_lL) /cJ (_^_ILI1j Jl>.1^1 ^^ < im ^jjI 

«(jLLu^j_dj^^£j| » (J JJLl t (j_uLLlI ^ ^ ' ^" ^ L^ Jj>^' '^.>-^J fiLbjJ,! PjIjjUj 

.SjjLlIIj dju^-tuJI j3j-^'j 3'-^'^' Cjlii «L<iiejiaJI 
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(j-o )«_jLJuJ (_j_iLa^ jji La «_u (_jJI LJLl>- I j.oal (Jj-ajj (Jj iLliLja^j^l ojui 
Li^JLujJj jj^Lx-iJ ijj.ujjL2Jil (_pLi 4jJlj12j Cda-Li-a I (_7^l nJliLajUtl I'll ^j .U"t 

3.1j_ifc L^jjjj (jPJI diLcj^j-iiuil (j-« jtH^ liil J f_j\c j-^jiij i3-lL>JLI ijiilj^iJlj 

4_(-<-'i--v'^l 5j_ij>JI Cjj_i_i UJ (J_<j<^ njLjjv'al joiiuLA (jr^J ''^^^i>^'^' SJ^Jtil 
Ljc-Lj La SjLc I i-i-yJ SJjjIaJI 3^L^iU LuiuL>oj 1(_jJQII (_ij^l (j-o uisljji- 
1_^jjl1\ (JjjUlII (JjlJalb I JiSLaj i(_ji:a^ (l(_jijJJ))J 5^1 «" I iiVI (_jJI i?lj.aiJI sVjjfc 

i(_yj_L>.'^l oj-jJiJ 3_iiSL! 3_jjLiJtA sGjjjLs (_y3 (_yj^'i/l JjlSJ,! L^jjI Shj 

(j-a ^>i^l SjLc kij-lLjjJI » (_yL>J,l j_LjiJI (_5-2JjJ V i-i^i^*- I -1 j '_; ' 3>^' (j'-^J 

iJliLaj UtI /<siaJ i^JJjIj 4j^L>- (_5-A5 L^jJl j l^'H 4_l».jj Jjj (_Jjj>-I cUaii 
jL»j (J ii-v.^1 j_LiiJI i-iJ_pJ V jjLp.^1 ijM j-iJ^ C5-^ isystem documentation 
fj-ij-aJ] aA V" iiKill 7r <i I Mj (_gJLll (_y3l£jl jjLilu aIjusAa (3^Uj ^" i j " sL^ILiI 
«iLcjCLj/I jI^>^ (jJI ^ « " J '-^ ' ^ J Lx^ 4I1JLl»^j ^I U'tl ^^jjiaj 3^|jJL<iJ jsJLtJ (jja 

SjIjjJu d-iLtliil jj^'iil i_^^ (jLl>-^I /oJiuLA ^ "a J , ^" ^jj ,jl . i^tlj jl Xtl jj^ 
r-LLiVI (JjLjjij V ipljJli-VI CjUIj-i ji .i~»l -1J-1 .^"tl J^Lijjjil (3^»-J i4_Lli!l 

a] (_yj (_gl (j-o iSj "' ''''"' 3-^^L«-«-II 5_uLiLl!I iJiiKj Mill (_jjj (j^»J 1-4^ 1 1 j • "■-'"■ 

fj^ 1 Sj J j's 1 1 L^Lj.uiL>- /O^U '"'I 1J1 i^"j Jj< I'l'lll /«i^ ^^1 JlJ-"ii iiU I '^J"^j"' 

aI jLja-"i I iiLi I '^j'^j" lintel (_p_Ljl ^^j-uj (j-« I J "■■'" aI (_y-i i_gl (_gj"i i"i"t (j'A-*- 
cjIjiiiLsJI f_^ Ajiitlcuil microprocessor (_gjij£lJil ^UILj ,_^L>JI I j^jq .^" 
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(j^ Cj-jjLjaJJ (_yjlj (_y^ J^=-« "^3 iiiJLi >Li jLi£L!l 5jj(J L4JI i3_u-aicJk!l 

JJJ CjlS^-ioj ^^* ■' ^^^^j" '' LdJj fiUlLat jj-« * L^-«l jL?tjj_ul (_^J^ Cr^^ 5jLc 

^ ^ !"_' 2 (—fljjial )«-oj iSjjiLsJI jj_olj^l jl ijjt iVitl («iaj i_jJ^jLLi i4_ujj(JI 
i_jj^jilll (_yJI j-li-y 1^^^ ,i-<l ^A.^ll jjjtjfc JlLa (_y^ (J jL«JI 4_uj-aj (_yj^jL!l j^mi 

ladd-on (_,_iALi JjiSLo j\ i Arabization layer Sj^vjLi. 3iijU -i>»-« 'iJi (ji^ 

^ ^ J -^ J " 1 1 (_i^vLj^ ijJIjjl x_o CjjLjtJ I jufc if_j 1 i^'^l ALJiJjl (_yJI i-sLiaj 

,«LujJl11 (_^J_iaijl (J^jvjj ^^^j_uL_ut (iaj-tlu ^^ c-UjjLlII ^JI «U ^ ^ ^ J t ' J 

i3jjj(j^^^!oi ^j" I'll 111 «-jjl MiUj i4_LjJ:»-3l ijliljl <i III ii^iJ A i I iiilu i-k^^l^ 

jt ' ^ rt t ^"1 1, 1 ^JjjJl ^a_Lflj ^1 (J_<C1:>J,1 JJ-* tj 'iji*^ 'U^^^j" * ijl 1 11*^ tijjj JJ-* 

jl ij-jjJalLlI jl Cjj -r j It 5-Sj "1 i"i a «_jjL!a/3 iCjlj i Mi-»JI SjJljiILo <Jlil£j_iiuJI 
4 J iiutu sljj-u i_!jL>JI juuslIcl (_jJI j ^" ■^"' (_5-4^ i4jjjj(JI jjjjjl (^y^ Jt-uj-^allll 

SuSLjIIS:!]! cuVjUJ,! ^ MJa VI LJU j^'VI ^^jjOj V ;,>iljJI ^\^\ tj^ 

(j U 1, 1 j^ L^JJt iCjLo^Liil jsiij i_j^jiIlI iihj' i"io ^^jjLaj jtJjLiko S^L^V 
(j-o-cia cdJij ija^jj SjiljUl,! j-i^ L-UjJLjll 5j-^ ij-2j (jLjjvVI (j-« J-i-" C7^ 

Cjl^jji iSj-^ Cf^ 3jolr j^lj-a Sjil^V iiJliVjLa^ Sji^ liJLLA LlxJl^ Ji^j 
C1a_J^SJ1 ^j.ja (JiLa i4_Uj-«jl j-J^laHJlj Cj^^-^e-jl CJI i n i nj-a ^^* *j t^^ u -gSjl 
JlSj i5j_ifcLSJLj LljvjJ jjS[lll I J ^jqUtl dije-Lll d-LfljjlSlj i4joUll CjIjej^U 
CjLalLLa (_yl^ I *■ ' j-^ (J^ ' • '^'1 ti^t>- i(»jIl:>J.I I Aj J , ^ ^ ^^ljj,l jjJUfc tlJ^V 
CjVLa_o (_j_3 <i_i_L3j , 3 J \l ,^"al (.jLjjjjV (J^i-jJI i"i i"iL>oj nJlil£j.jiJI ojui 
.(JjjLaJI i_JjJ,l (_5i^ I 1 ' ^"' (jl (jSLxj (_7J-II d-LS^LiLalll I J id_ujiLijiVI CjjjtaJI 

(jiiljl oVi I iiLi iijiii J I iii-»JI SjjljiIo <Jiil£j_iiJI aLj^ (JL«IL>-I (j-« ij-^ '-*-^ 

(J_aLSLlJI j^»-J julj-lil iJliKj Mill aiiJt oLsol i4_ujj(JI 3 ^U'l I ^^ 4_j^Lu^ 
i> jui (Jj^ (j^ j-:^' Sjiajjj, (jiaji ' ■ I t-^"j (^ jJlj iveitical integration (_yxj|jjl 
ir'LlLjVlj 'p^ .^"tij " u^U"»."ti ^j_a * y' .^"ti ^Jj^l^^ «_j_4.>. (_^I^ t-iilS^j-tloJI 
TT I II J V ijJ-^ljJll aJJt {jr\j 4.flji>o / » j I U 1 1 (_^jill J^lSlJI q\ ijLHi-Vlj 
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Ll>._jJ_5JSjJ I (ji dj-oLi- ij^jjiaU,! f_^ Jlijijaj (jl£ Lo Lj^ljJL>- jljjal i«_jjjILi 

STI: Scientific & Technical Information 5-L>.jJji'C"itlj SjjiLiJI oLoyLdl /oJiJ 
expert 5j_lj_>JI («Ja_iJI aljLa-'ml ji I Jlju (j-C. i_jJjJl1IIj /slalll jl iSystems 
Jl>. ^ .^ai ^1 Jt"i iii'i (jl 1 nlr (jl i(j^j^ I'lijll «ljji>JI (2>c Lxb^ iSystems 
A Ij r 11^ LjJlxj ^p^jjJiSJI (jl dj^Li- iLJLv jsjL^jiuj (_gJJI i(_^LajUU T-LlfljVI 

p j ■'■ ■^ 'i (J_LjkLlj lj_aL£ JI^-i-jjISjI p ^ya (jJlJ-<ijjLajmi «lj.ai. jj^ 'j-J^ 

.Luli 

LJLajJbiXI LjvjijJiSo (jriiajIU iULoLSwLa ij^i jj^ JLl^ 3 :2 :6 

Ljja-jJj-LSLj ij\ls^ A ^rf^ (jx. (_jUr JLlaj iiJ:jjJl:>JI I Jui (_y4Ji (jl Jjf 
(_^|jj| 1 jjl^ J ii"i III (_ylll (jjLA^JI (J;>.|jJ,l j-i^ i(_yjjjL!l LLlLsj (_y^ CjLa^mi 
Cj^LjJljiILII S^Libl /aJ J J < Ml" II /a3 i«LuSVI ■•(_yjij h_2Jl^I I jui (JjiaHj 
. LiiLc 3 I ii'^LcIl 4i;vj^ j_y^ J^i-jJI lj_p.|j ijlSijVlj jjjl-^"ll j<u .3 ^^AUII 
LLIIsj (_y^ CjLjjjc^jjJI Lls-jJjJSj (j^IajILi (_>^L>- LLA 4.>-^p^l (_gJJI (JllIIj 
•.(_yJLlJI J I 111 I ii'itLl ,j.uji:>JI (J;>.|jji,l ajjt jjjjU" J^Li- (j-a i(_yJjJLll 

.3j)jL>JiVI 3JLilLi S3-aL>JI ^Ij-JIj Jji .Vill ^.J^ »Ld^I -.(jJjVI 31>.jil 

/t^ljjJI jjjl-->"j i4_lL-33| I j"'*^,' (J J < Ml" 1 1 (oiij AljLa-"ii III ".M-uLlII <ii>-jji,l 

.5jLliJ,l CjVL>J,I ^'■^'' (_5-3 ^^J^\ /jL^lj-i ^>J_jIajj iSjjiLsJI 

i(_yjjjJI AjLitj-uLAil (jjJll i^lJ t-JLkil (j>nt 3^Lu3l -.3111111 3JU.jJ,l 

(Jljja^l jojjilll x_a (J^LilIlj '"'I ^j.U'tlj Jjt I'Till joiiu i_jjjjijj cLi^LiJI cdJlo 
.«uLJii Laj jlj^^l joJaJ (_y3 i3_lL>J,I (J.«j<JI (jAJlj^ SLclj^j 

Natural LJI 3_j_ij_«JI 3JLiII 3^L«^ J^" cr^ J^^^' •.3jijIjJI 3JU.jJ,I 
3^jjlI,I 3jj<jL(jij ^^ I :U,^VI tl^jJI i_xjJLj<I j^;^-^"j (Language Processing 

djSLLaj 3JV jJlj ^jejjlj • aj '^11 CjVL*^ (_y^ sUja^jj CjIjjI ^^jjlajj 1 1 Jj^'' 

^jLA 3 J .' ^"^ i(»_i_uLljl (jj-£iiijl (_^ N ^ ' ^ ■^" a^'^ ^ijT-Td ' " "-* j-'^j) (*->-Lt-l,l 

^-■j '^ ' II ^Lijij-^J Cjl^pJI >U A^j 4-l»-lICJ I <IjLl5c^j_JI (_y^ LlJI£ Cjljjal 
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. LJI L^j-ajieJjj I jo j'aj automatic indexing 3jjjj(JI 

1 i I rilj l5-fljl I rill 3i>.jJ,l J-i^ 4j^i.jJ LlLaLj Ji^ 03^ O' '^ '^Tyj^' LJ-'li 

(Ji V Lxj 1 1989 aLc 4_<t^^pil (_yiL«JI i^^.uA\ ^i-:^j>- j.x-iLi liJjjjjjj cjjji^ 
(jl L*JLi Vj 1(1 ".117) pjl I ri" a (J j_«_^ J-*-y lSJ-" _5-*J j'^J-^ LJUi^ ^^ (1>^ 

J S III < U jl J j 'I JlJ(-J 4_i^L>. itliLj-oj-SJI «Ll>-I ^i (_3^ lS3*^' j"^?-^"^' 

i(_^jVl iLj^liJI (JjvljJ,! JLjiJlI Ua^jaiio Ij.^^ iJJ1_l& tjl ^jJLi ^Ojvj 

.3j5J(j-3 jii^'l^l ijJLlII J^ljII (_y^ J^i-jJI ^ f«^^^ Lllj l-« l-iJ? ^1 

49dj«II taiU^lalt £lbit <U^&^ 3 :6 

l^bJIjLU^I I :3 :6 

l_u ^ r I iTi t lJi_jS : LlA ^ I iM ^jJI Lbl^_t^ joLLij 3-Aj '^^* (J^uoij Lx-)j 
^j_a ^pjLjJLl AlS^l 1 JLA Ja_i_uJ Cj Laj U U ^_^j-C pLLi^ 4_«^Iii_La ^j-^ LflujL:>ijl 

' '".1 J '(3.i ' " '"^^ M'^t^j oj"-*-^' (» j^ jjiLii^j i(_yjv^jjSiJI (—flijtill juiljji 

jJ^J i(_j_ajJa_La jLLI (_y^ 7-j Vij (ji (j-SlxJ (jLi^ (_7^ f*^-'-y O' "-^LljiuJI I JL^ 
Vj iL^JLaLSLjj S^jiaJil ja-oLi^ JLu^l (j^ cyj-^' ''J'^ ■ • 1 1^"_' i^JJI T-jJaJI 
(j^ Jjul jjk La (jJI (_yJL>JI LLs-jJaj Tcxiaj LiJI VI i<ijjiL>.j (Jjl 1 iTill q\ l*JLIi 

g- (j i 1 1 (j_o i._i I II ti La-^ '^^l t*-li 'JW^' '■-*-* (jr^ Ijjiij 1 11 (j-o (j^J '-"t^ 
BJjJlui 4^luuJI I'jJt J^ (j-i^l^JI liijJi^ Lr^ l-^ Ut^lj l|jjlf JaAjjiI <iui\x£ ■ ^ " j '^ ' 1 1 
.5jJi_ul t-^jjJdjj jjlajjul 4_lI^juujj j^ 4_lIJ 7c_4i2J La 1 itiiiMlj f LuiJifl 
<4JiLjL^j 4jLaljj sGlJjSLoj ''jLisI JjJLaliJ (_,< I lit (_gjjl Cj Laj U t, I c- 1 U a J 
jjj I '1 j "" ,3 A I "1 -^ t I 3_ujjiJ| (jljiiJI f_^ Cj La^m I CjLcLLlil IjLjjjjso (J inl 

jji lLa uj_p^ «_<i3jji3 . ^ .^ ,^^.",1 1 y\ liioLiJI 4j-»- 1 iiU cjLj/IjJlI! 4£^pj 

1— tj>.^j is" (_^)-iajtJ Li_i^ 4_ujjlj1 » ijL^tjJl (_^ 4^^" I III 1 ^cj_u1j^1 (2>^ t'l"^ ill 
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j J ^ -- ' i_ajL^ i(_j^jill |_gj"i I nil u^i^ S^j^UI juL^[lxl\ 7-\j22\^ iCjLajUU 

.3 JOjfi'^l 4_ufuJ 3j^^I CjLcLLiiJI (j-U jjj I riMllj (J^lSLlII 

ScjLa^LiI,! pLLa^ 2 ^j^\; ^ L^ii-I JU L^^Iaj (_ylll j-i-oLuiJI liJJj La i(j^lj 
i—J-ci d_«_Ljj3 '■^^^-rH^ 0-^3 ''-*>-*5-^ C7^ 3 ^j u : 1 1 qLi j^ jji I nlr 3jIjli 
(jjS (_y^ VI -1 j I tl n_Jj^l d-L^jJj-tSj CjLo^iiJLa (2>C (—flJlLJtJ V I L^UjSLa 
CjLajJa_La ji-jLlaj r^LLiVI CjLajJa_La ^LLs (j-\_i La Laj_^ ia1jl!I I j » il U 

actors 3J^LiII iTjLcLxjsJIj 3 h.i njJI 3U ,-„\^\ \ -,(, JSLi jtj^jj .oLojii-JI 

Jjljjl «Ulju3J (^JJI aL«JI jLlaVLj «Lj^ Cj JlJuj" I nl (_yIiAJ CjLo^Lla c-LLiiJ 

,(104) icijjjl (jLsCja J_y^ (_yJVjjjjSll!l /OJJ^Slll SjjJ jj^ <il<jljj (^ (J^^ 

JJJ J Cjj,»jil 4_ujijjjJI sLlajIij'ii I 3 ^j U : 1 1 ^ U«" ij\ i"it| ^ciiajj L4S 

3 rt I" -kX I 3jriiL-uVI J$l_i(jll juL£>[ji^ (_,lr Sj^Lc «_jjjI<Jlj CjLaJLiJIj r-lUJVIj 

4-i.LaLiJjJI 0_j.9uJI ^^— -■"■i 2 :3 :6 
CjLajUU Lxa-^jJiSj iJIiVLtc^ i_^ 'Ln^\-LM^\ <SLi^se^\ ''^.'"j"' '.j^LatJI x-iia^l 
(_^Jl1I JaLiJjVI J-<kJ '^ J ^j ,U"1I CjjjtjJIj jjj'-->"1l (JLx^Lj 'i^JJJ i-<\t ,^\ 

.iLxja (Jjill (^SLflj i_gJJI Jl:>JI (_yJI J-i-^J 
j-loLj 3j,ij J^^^-^ 4_u_uL_uVI Cjjjjtt^ ^ tiij ^jJI LiJjj>iJll Lltje_t_uDl Lp'jJj.oJljl ^j] 

4_Lj_uLj_u jl CJJ^JS-jJI OjL) JlU i^j>.JJJ_iSJl]l (J-uJalill (jji^ d.4^ujl (_^j_A 3^^_L>.'^I ;jjS 

L^ jj U"" ^^^1 ^IjL^I <cj-uJI ("t i*^ mij t^jj tiill ' '^* * jAl A"^\l I Lu_uL_u) L«j^ 
(_gji_^Lj jjjLLj ij^jjJoUI (^ Ijjls j^ al ji^l Liuo j^ JsLlujJI cjL«^mi Ll>.jJjjSj 
3 <i(ja SjjLIIj 3 ,| jll JjiV '3^,>y j^ («^ LJ-J'^c. (jlSLa iSjljJijjJI <ji!VL>J,I ibej^l ^3 

. L^ULA (— c T tt- i JajJ dlj rl" Mil J^J Lp'jJjjSjljl JjLc fft_AJjU ^j_« ^ft_A IjJLuiJt-Lj i«L3jL>iJll 

Ji^ idLa^itll LijvjJjjSj 1^ ijiijil !<_u3jJI Ijui ^^I^JJ jl JJU jbLJI (jA Laj 

(^yl^ 'lAjLiJI ^^Jjjfllll 4-mlj lilt tiujiilJI ^jM t^JJL^ '^ 4JI ( uiiLlII llj^jjl (j3 OSjJI 

(j£. (JliljLxj jl i—iUej-fll (_p3ljujjil jl Jju 'li-flli. ipljIL>.VI (JliUljj ,aljj"iiilj ir mill 
.^jLLuaJI jljjjil AjLijJ 3^jLu3 dUljjvjj Jj;Laj ipljHiVI tliUljj 
i-kiielJI 4jiIS ^^jj>.VI ijJt o£jj| jjjjjj^SJI 3^l_Lu3 i^^Aa^ iaI (jJ i_jl 3ijjij 

iSjjLill aJl^ (ji (^j-usLII (^ I j"-^j"''l 1^1 3Jkfljelll 3jjiLLtuU 3jLjli^ liJajiLJI 

.jjjjjLII jjj^mi >_!jL>iJ 4lc J n I 111 U IjUajjl 
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^L.^'l o^i 



j wJj^ 
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X 



— C= 






X 






X 






jy-jy 
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iiUj ^ly 
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Jif*^' 
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f'>tkAll )yi^ 
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J ^ j ■ " " (jjj jJ>-\ 1^1^ (j-aj iCjiJLuJI Jiii- lLjLjiJ iji)-*^ ^Smj i5^l jJI iijjij ix.j^\ 

ajJLc. 1^1 4jjtjjIaJI dLilll tLsJuLOj <JliLajl«J,l pL>._pjj/lj jO-tsiJI r' j o ' ^" J 'Lx^jjJI 
CjLj-usLjjJIj (System theory (nJaJJI SjjJaJ i_tjJLjii f_J\ sjjailb lLUjj ,2\^.,\;^ 

iSjbljjl CjlSjaiojl ^^ /CJJjJ-t-uJjS /«-« 4_l«^Sj>j1 4j O ill CjI tiirnJJkl -3j'j-a J tii^ Cr^ 

(j£Ljj_a'^l (j^jcaLJjjJI ajljj Lai iSjL^jjs ^-i^^^ ^jLi^ illt^ 4nl"--»J,l CjVLjJ,! ^3 
.«LflJlL>Jll 4jibtjJI CjI iiiiiijll (j\J aI^II /^-PJ JjiiimII IjU^ (_yl^ Ctal^ JiiS (jri'JJJ^'j 

i^jdl iHPCC (^^jj-aVl ^UjJI ^ 4AJiLull cj\,.,,„p.\ lAi\lj£si LLa d Jliu^j 
ttiJull J "-"^11 ^_ya 3:2:3 ij^JiJl ^^3 4jJ| Ljjjil jl (3^-^ 
.DAPRA plajJI JLa^ (_y^ S^jlSIII cu^jtJI jJjl-<io 3Ji^j - 

.NSF j»>L»il SluL^I a ,,.i„jll - 

.DOE 4^LkJI Sjljj - 

.NASA sLiaAJIj o'j^' f>^ a^^l SjhVI - 

.NIH a^ irol l 4^^l juiUIl - 

.NOAA f Uilj CuLU^pJ,! OjJ-^ ijila^l jlaUII - 

.EPA aiiJI SjU^ aJl^j - 

.NIST Lp-^^J^SoJIj ^j-^LlHI "Jt^p-jiLI (j-LU^JI Jl^I - 

flJUJLC CjVLa_o (_y3 I j • "■^"' SjjfcUiil jljdol ^ j"" I jL>.'i/ 5L>.Lia oLo^LlI,! 
ty J "jrU «LSj)j-t_a CjJU ^jPJl * ii 1 1 n 2 1 ^j-* 4x,^_<iJ>J. ^ ^ '^ '-^ "^ ^^^^^t-ujl t^jj>-] 

d .^.^.i^t I CjLuI^^jJLI (—flJLiisJ i^-O-^jJSIlIIj I'^JoUtl d_L«jlUI I j • "ij (jyi^ (jr'^'j 

iiJliLajUU CjVLa^ (_y3 4ji;tA CjLcLu^ i—iLii^i (JLic,l ijS-^^ Vj iii^jejil 
.'Lxj^Llm^I Cj^se^\ i_^i^ i_ALaJI <-jLj^ (j-o 'Lji^ S^wH "-"J 
J*^! J j II i—jLj-C ji i4-j^ I'lijll .ijljJll ^^^ ' I . J I fit i(_jJij (_5.3 IjLA (jjLjJj 

i3_i_ijj(JI (jljiiJI -1 1-^ « " (_y3 .-<VI ,^"Vlj ,2 ^ja ill tljLuj^pSLlVlj CjLa^mi 
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jij-OJ ijuusji (_y3 Cj^JtaJ (_j^jill ^^jJ,Ll ^Jjalil CjLuJjIiSLIVI Cj^JtJ jh^^:)h 
l_^ Cjj-x-Al (_j^jill ^^jJ,Li (Jjtil,! lIi Laj U U Ll>.^jjSjj ijjj^jj-aSJI f^ji^ 
iLcj-iiSt-a^ ijjjijjlj IRSII i~<VI ,^"Vlj tij Laj U 11 f_j «ijl°i'^l J )j < U J I Uj jjji 

tiilij i^'j^' (jr^ (jr'^' t-^-jLad! (_^j2JI j^jX\j ijjlj^l (_y^ ijjLa^ijLAil 

,<:Luj.uiL>JI iJliLul I riltlj Sjj tx;1l (JliLul I iilll - 

i-<VI ,^"Vlj CjLjjjiLsJI joJiaj ^jjLxJta - 

<i_i_«_LlJlj ^ J 1 »" 1 1 CjVLa^ (ji lIi Laj U U Ll>.^jJSj iJliLS^iJaj Cj^jtJ - 

. tlj I riStll 4jjiJiJl^I Cj^jsj - 

.hypertext (jSlAll (j-aiJI <— ijlmLi ^^j.^'.tl ^jsJIjla - 

SjjjjJIj si jJLlI CjVLjc.^ (_y^ 4jjIjjJI 5-m.> ijjil (_y3 CjLa^mi CjLS^ialaj - 

.^IjjJIj 
.sljal dj^lj^xj JjIjJLI (J^ <" I 111 JljjI/^ (_j.3 CjLlLajlII Cj^jej i"»I ^j .U" - 
. information technology assessment CjLajiaJ,! LL>.^jjSJi pjj?"i - 
.cjLajLdl Lo-^jjSliI Sj^Lflillj ^j^Lils-VI jUj'!^I 3jjIjj - 

■^ j ^j ;^-~"*' '"'J*^ ;*'_J J 'j^-~"*' '' t-~ -"?■"■' 3:3:6 
«LloL>- iJll^jJe-Jl jj-« -^ '-^ ^ *> ' ^j I lit! «LL^j_LLaILjl Jl)^:5e_Jl jjllx-) *.aL«J1 st-iio^l 
iLfU j (_jJI Loj CjI S J i"i llj joJiill p J 1 ' -^"j '^'■i^*-*J-^' J'i?^^ cliVLtA (_j.3 

i-il ^j ,U"tl ^LLu jl MMilj 
(jlljj '^ i-» '^11 JJJ ^D'-'^ ij-* (_y^ J-f^ l^iJLC (JjiiiAll 'l->-lj JiSj 

i4jjL^ CjLallio (_yJI prototype 3_l!j'^I r jL«-lII Jj^jaHl (»j^UI Cj^^I JjI-^I 

fj-iLS iC1_LjL^I jj U" II 4_Cj_<J/ I I J I II t Sj-uS jJoLjtA C7^ w J '„' J-*' 3-*J 
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,::,Io}1aoJI jioc^ vj^' 

JjI Ji-i jj-^JaJ dJJij i^JLiIl^l J_i2 (_yjiJLo J-IHl,! 7^-y-^^^ <ij^ J^ CjVLv 

. jU" , ,.j jj^ ijj . AjS All (_i^.Lco p juil j-<k ajj^j-uaJu (j-ujj I jj°i l5-^'-'^' '-ia^>J' 
LSij commercialization «_jLJo jlHo (_yJI L^Jjjejj SjjjlsJI jK^^I jj^j ^jl 
(jl liLlJ (_yic: JjJjlSj tL43Lj.il i,-i"r^lj JLi^Vl SjbV Sjjluill <_alj^>lJ 

Cj_aL^I I l_iJL>- joJLjJI (_y3 ilj Li3c.AjjJ I ^^Jjlaj CjlSj_<Iu (_Jj-J^ itliSjjjijij^^ 
«|jlJ ^LXUjJ LaJ(J-iI (j^a i Jljj^ j (j-<iI(-J (jjjj>.| (j_a L^Il^Lljl ^L^t^ CJ-^ LajL^s.* 
jj_aljJ^^iiSl 7z-ijusj^ iiill j JjLJ 4jj^l3J (JjLuji 'LtaL*. jj^a tOJIial (_gJJI I'l 1 njjtl 

lIiKj-JuJI i5 j-»-I (j-o 4j-uSI i_g JJI (JjJLiui!! iUaJ Tt-oLJjjj I Lc^jjio dJ . n^jll 5J«J 

(_,lr MS-DOS ^ ...Ij^ll jaLtiill <ila Jji::*jJ Jjljuri jlxIjjJI jjjlalt Sj-JLi^l 

.(67 -.89) ^^<^] ^LtJI ijjl^^ 

"J J (j-° VLv (j I rr-vl (j.ujj 4-L2^uIaIlJI iJ1ijjs.aJI i_kaj.a :^^jjtJI x-iiajJI 
j-Sl^^J CjL»_«Lj>iJ1 L^ (^J-^ tij^j:e_Jl aJJb foM^Jui^ iCLu-uL-u*^! tij^j:e_Jl (_^ 

.<ijjjj(JI (jIjJlJI (j^j La jl^^£il!l L&^ijjjijij iCj^jtiJI 

d-i-S-Ljlallll lijjjtjJI (j^j ^1 '^11 tSrH-i^ 3-* t^'J Ct^ (_, I 'ij\?-ll I— 3JL4JI (jl 

science 3 jolr <jiiL».Lj «LAJl LLa t-^P^' I jJ nJiiLojL>Jlj rLlJ"^l , -.I^IUaj 
(j^ > U , ,.j 4-|_La (_j.3 jjj J '-r'i>?-'^' JLi^Lj f'^^jl cliLtaLsJI (J_j3- parks 
researcli ijibtj oU-Lu sLiJl dll aSj i JLi^^l Sjbl j-jliaj (j,-*jjI^VI xjLLaJI 
(_^j^l r-Jj-'t-iJI i^j "i 1 .1 a (_ylt>. jjjt-"tl Jl <ir Li Aljiill «JL-aJ,l J^^ parks 
3_L».^jj£[lIlj Sj^sittl diLoymi (oJaJ (J^^ <"iMil (j.^ liilj^ jij Vj .prototype 
(J.O A \l ^" , ,.VI LdJJi£j ir-LlJVIj cj^:ajJI (_jX.LLia (j-u lLijjJLI 4jjjiLjiI aIaj^jS 

fjyj^j>j\ (_J (.Ojt L<iS ^ ' '^ll ijLjfc (_^ (JljS t Mt ll * j' '^"tl dll t fl ( tlj.^ * 0^*^ 

U-ijS\ (j-^-C l_La_2J I (_y.3 <i_Lj>-^ jjSJlI I CjL-uIj I rill jj^ I ^ /j" , ,.lj \ ^^^ jjSjLoj 

.(IO)(i;^£L.^lj 

(jJo^l (_^i^ «Lcj^.A 4_L^_j_LLalLll tij^je_Jl ^^lj-« (j.^ ^S 1 Ml ^Liujl LlA r-jj^lj 
1 j~l '^ '^-»" ' (jyJjl jj ' ^"' (^qIIj . ^ a I" -^ 1 1 tLijLajUU CjVLa.o (_j.3 (_yjjj(Jl 

: L^ 3 Aj,^^" , ,.1 1 JjjJIj 
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Uj^_i_u-«Lu ii 1 4_<i:>-^pjl Cj^ss-i ^j-^ - 

Ojj£jI-3jI jVlj oLo^LlII Ll>._jJjJSj jijji - 

^ .. ij"-, -<Vl , ^"Vl Ljjv^jJSj j^j-a - 

i_!jjm-(_yjjj(JI Cjl^pJIj CjLo^Liil Lxa-^j iS"i j^j-a - 

iSLuJI 4JLu.f3J * j ' ■ ^" 4 :3 :6 

(j;j .^ ^ tl (_ajLifuJi,l jjJl^s. (_, 1 r jLlL«JI » j " ■ ^ " ■ ^ ^j :aL«JI j-iisjJI 

(_Jj_J^ VI Lkj_lijJ )«_UaIL<JlJ V 4-a--ie.li3 CjIjI O i i i nl ' • I '--'"j ^^ I (J I rill I Ji^J 

» 1 J r '^ I 3 j -^ I J 1 L&j-ji. i-L!jI n~\ (jl (_yJI jJajiaj La LjLp-l (_ylllj iCjl^j_JuJI 

. tiLuj^pSLIIj^^SljII JUco (_y^ ^ibo^l jjjt^"tl jjjLJJi 5qT-i>ill 4JUI 
«Lc I i(^ ^a_uai2j ^3^^-4-1 (10! ; 89) (j_ujjj_«j ^j t II "^^^-i^ *^^^i ^^^^ Ll^ L^j 

•,ol5£ o>l3 ^1 4JUJI jLuJI 

CjVL-ajVlj jj^^u.<iSLII ^aliiJ 4jji4iJI CjUeIUI pLlua 4^^ :lt1j'"^I Aj^I 
(_yjIiLLui iIjI^jjIiJ tLj^-^jua^l (_jj JiJI (_jj (_glj (JLljcJJj iaI (_yj (_gl iIjI^jjIi JILo 
aj.2j iJliLSj Ml II oJlj* Cj_iLS S-jIJloJI (_y3 .4_uLiLlII (_,-<-" 1^1 tjlj (_j I h'm-v^j 
CjIJlJ L Ajl 1 11" Mj ■ /; '-^ * jK ^" , ,.l •_« , 1 /j"l ^"».i rtj L^U^S-A x_L4.>- ,* ^ '" ^^ * 
tilli (_ji^ Vlilo (_yj2SLjj nJliLJjSm 3x.Lu-3 (j-* 'rH^iJ'^ (__>.aiitjj Cj ISj-JiiJ I eJJt 
sLjL2_;tLaj 4jlJ^£La ^n^* " Cj^Ljv a] (_yj (_gl <iiaILii ^ '^-» •"■ 1 . 1 nljv Jjl (ji 

.^jJliiJI SjjIII ji^^^l (^1 ' " 'J j 1-^ iJiSLifcj hjLjLlII (j^ 

(_yi lji-a3 (_ylll .-.l^^lllj 3_uj<LLaJI uljLjjSUI plu^ 4I3 :S_4JLiH Aj^I 
4^All ^Ju& ^1^ J Uj , ..jij ,1-iVI ,^"Vlj j"jj , ^Cll j^ tx:t fLuL^jJI CjLxHIII »Lb 
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.4!l1Ll1I <ilill J J j '^ I (JjjJaJI Tcoiijjj iJliLajjUU Lt>-^jjSj (_y3 itjj_<jj| jjU"tl 
^_^ Bj-uilllllj Ijj ml aj.jJuL^\ Cj\hj.ujl\ 4^j.4jx^ ' J ^ "1 'J :<^UJI AjLai\ 

(_j_<kj I L^ ^^jj>-l (^isl-i-oj iSjiJcim iJliuVjJI ijij-^ (_5-3 4_L»-^jjS^lj 4 joUll 

cJljLa (_pJI oVUJ,! (_yJI J^i-jJI (_^ S^jUJ,! 7-jijj ^_>^l ^>^ Jt!-*^ 

x-ilsj (_yi£. <1Sjl3 SjJi^ <Jlil£jjiJI tfJUfc CjUjjI JliJ ijjl ullj i_jj^jaIlJI j^is (j^ 

^jLon 21 <■ Mr t ij^J i Jk-LaJLLjl Jt-UOJ^ S^^SILl* t t_JL_utj '"<! 1J1 '^"^ 5J_)Jl>. jiSLbl 

jl jjj^u-aSJl jQc (j-« J-^^ j' (<"Ljv J '^''' (.7^ '-^'^ CjlSj-iiiJI ojui » '^"' 
4JlLfll jj-« i*ljj-o J.>- (_^1^ Cju^SLI,! ^^ * i < ^ rt j cLuL^_u1 diL^tj-Ul ^_^jtl.i-ia_a ^_^^ 

sLujjjSJJjjSjII "ijej_>jiiJI * J ' ' ^" ' (»j-2j (jjJ^I Intel (_P-yj ^j-<i Cjl£j_iiuJI cdJj 

iTjLl^UJI ,_yJ=t:iio 4^1i: L^jLJeTLLuJ ^1 CPU Sj}^jil aj>JUII SJl^^ 
(<i£l»jil l4ML/ilJj_i JjLs. (_y^ Cjjsljso (_yl!l NOVELL J^^i ^j-^j ,a_,,^-;. ,':.tl 
. Lcjj^ /oiaJJI ^^1 LAN: Local Area Network 3_lL>J.I JL^VI CjKjJl ^ 

5j.£LILj_o 1 " » I -1 J -1 . ^" JJ-^ Lt^' i-dJj Li^T 4jJQ]| <ili]l CjISjjIi dXLal (j-oj 

A JlJ-"i I n't La SjLc (_yjij supercomputer 3^Lill 5^j .ntl (_gi^^;U.4SJI SjjLxjlI, 

«L_Lj2jl jj-*3-^ 'lO~*"' CjLS^j-iHj y ( (^ jj_* t^u^Si-a '"<■ oj .^"11 aJJb ^Lb ^_^ 
(Jjia^l )«— cisj (_5-3 (jj-^ (jr^J-ls-'^^' (j' .' ' "^^ ct^ ^J' J '^J (j-« o'-:' '^t^l 
«GL5e_j_La J Jj '-^ " Cj-^ (*J'^^ O' *ilaJj-ti AjLoIlXl fiULxis^ aiLiIL>-^LJ ^j_uS_J 

4JI J_l V jLL«JI » J '" ^"' ^ j_'-^ L7^ IjiJjLjfo I^j3 «_»I3^I Ijui (j-^ '^^ 
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(_^l sj^aJJLi VI I j I Lvj.jje_o jLl«JI 3_c.Lu-3 cjKjjiu Jl^ V Lxjjj ij^i-T 
jj-3 LulI I » J ' ' ^" (_y3 I J ■•■■^"' Ji. all vertical integration ^^jjj IjJ I J^ IS^lI I 3jjj Ij... 
J 'I .^11 oJl^ 3 ij itj (JJaj V (_yj-3- 3_«^L>JI 3jJjijjSLII JJ.SLJ1, 1 J 3_i3=^jjJI 

i l^jj (Jal cxx^ 3jbjL>JI 3i!li!l 3^lj v2j1jj£11,I (_yjuLu3 (>j 31>L«Jlj 

«LC.J_<Jl_l-(jj|J_oljLl,l tjj'C J 1 J I rill l_gjlj (jl£L<-o (j^jSlj^'ill JjUeJ (j-<->- (_,U"'^ 

(J-lj_iLjLjJI CjLJjAJiI (_jJijL^ liJujI-sLtliill ijljjJI j\j^\ i_t--^-v-j jiukjjiaj 

jjjjlj (_5-lJI 5JLJJL>JI j3'j-^V (*'-^' CT^l -"3; '1"^ (j-« tVjji (_, » I rM iLjiLjii 

i_2j.^ La L*!! j (_y3 (_j I Mj'ijJI fl j^N • " i(2)i>^'-*-i' sXl^^ Sj^^ILII jl£l3'i/l (j-C. 

^_ - £" cjLuj_^jSLIVI 3j-" '-T^LLai (3;!-*^ (" j'^"' (j-« "^thWW 5^1 ;,^ll ^j£_ 
i jLlall "ISj^ brand name jlIUI (<u-uI JlIsj itLuSVI j^L-a^ CjjjjLI^ jLuJI 

(_y^ Lj-IL^ 4_lija_Lj i_gjJI >LJ^ I nil jLiljVI «ljj I .J I nil Jji I JLjfc (jl^ '-*:'J_3 

^j_a L^jj_u ^J^j^oj iiLtoi^LUI SjUiu tJl)JkIL>.l Jl^ -^^ '^-^ '"■'! CjI 1 ( nL>JI (J.^:>- 

.(_^jajiul Sjljl (j-*J 3-3-" Ct-'I J-''^?^' '(iJ*^ f*^-^''-y 3j-" 

jj-« i^l^^.j>jlj (^^l^jjulj ujjj_uj J ,^ ^ (_p-« 4_ujjLjl ^1 JJ_JI ^^* * ^_^ cLjj^^ 

: L^lliLol 

J '-^1 ' a^LiaJI jIjlj ^j^N j" ' "^^ LiiLuj^pSDVI » ' ' ^ " - 

4jJ_jy<SLlVI CjljLtil » j''-^"^ ^Li^I/aJ^l l5'-*-"j lOLuj^pSlI^ I 3 ' ' » '- . ^ -^ - 
SjJLflJI CjJL^_Jiij -5 _.CM j", , ,.VI CjLuj^pSLIVI (_yJI I j "'' Jj^><J f<sJ Sj^'C I rull 
.(_yii-3Vl -dLiiJl 1-2 JL^ «GjL:V SJjL=^ Sjji^Vl 
.(_yjj.j>JI » j". .^"ilt 3jj^jl!I S'ij^ll iijJL»- 4llol^i (_ylll CjLujjjSHVI » "■^■' - 
.(jljjij 4_(jJLo (j-* "tO-^V lS^^'J'^?^' LliLuj^pSDVI xjjusji - 
iZi\Sj ui II (_JJl^»-I S-jjLJ-^ f*-:!-^' (^ J-II t^jj mil Cj Luj|_^IlSj V I xJjusji - 

.<:LuLLajj_Ltl 
tjj I n ajja 3^j_<I/ 3jjl_«_^ |_2IjjlJI sLaL^I (_gJLll CjLuj^pSjVI )«_u-a^ - 
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. jLuJI 4^Lli^ (_y^ (jT^l>" J-al£iLI ajl>UI isUoVI Jli ^^ 

a^^jjOSLlVI iTjLlLLi^I ^ (ESCWA) SjL^tlll ^>1J 4/ubJI Lj^Tt-iji: JjjJ 
jl )>_l-qje-lJ 1 ^"-jLis LikJijjjiJ Jt-uj-aHjl lIjVjLa^ -1 '-^ « " (jl (_yJjJlJI (<sJL«JI (_j^ 

x-j-c^ La! iJ_oLSLJI » _; ' '^" II |_gj" Iff a (_yj| JLtj Jj-aJ (oJ L^jSUj i(ENIE) 
4j.V)» I ritl CjjIS Jl^j ij3'j-»J'j J^'j-^'j,^^-'^-* (jT^ (*-y^ CjujSHI (2>a lIiLjjj/LsJI 
(_^ljLiII /<sj-uLj S^J^^Jtil 3_U-ilJEjSJI djl JriiLsJI r-lUJI 3-J>^ (_5-3 till j (_y3 4^1 u II 

S-ijjjJI JjjJI ^ j_uSLII (_y^ /ol^a ^jJj^pSLlVI T-I^'b/I » J ' ' ^" La! i jjIjJIj 

^t j^^?c-J ^ • ( I 18) * ^' '^"'1 ^ 0^ JJ-* *^Ji-^^ CjL>-jJlJ itJAj'^'J J '^ '^ (_p-a 

t_5-ij3-a tj) 5Lcl^^ 4_L2jj_iIj ^^ '^-^ '"■!' dil 1 ( iiL>j1 3t_L4j>tj Sj^Ls LuLv 7-^j_Lij 

j_i£. j_yl>iil /tj-Ul i_r*^?^ '—'■i^^ OH^^^ C'^'.' Lr^ '-^3J ' ' "-' '-^'JjSLl.l jciJal 

.3 iii'^Lill (_yk: jjLs 
CjlJjSUI 3x.l_u^ C7^ j-i^wH^' L7^ J-* f"jl ' "^^ L^*"^' O' l£^ ij-" liJLlib 
SLi^U. ir-LJVI djljji^j ^liiili/l r-LlJl (_y^ (jVI (_yi^ S-flK^^^I (jjfc i^:^tP- 
i(356 : 35) f-<-uji (3^-^ (_,lr pjj3 (jl ^^£L<u Ll>.^j i'C" 1 1 o juk liJ^llLal 5^1^ (jl 

cjjJl^ 3_ilSLi S-SjSjJI 4jJjijl»SLII j^^SLlI, I j-i^LulII » j i ■ -^~ I r-^l Sjl».j 3jsL^I 
SjjiIjJlj 3_iSlj^'i/l dataquest ^^j^i JjlAJLj li^aL^j 'J^J-^ Uiri^ 4jLij I j ij^ 

.CjjjSLiI j3'j-«-!' J>^ ^! ' ''\;"' 9-^jJmX\ (jl VI .3j \l ,^",aVI (^jjL>J| 
<Li^Lu^l «LL4_ui! ajLallll («-a2l sLaiila iQjvjia (_g jJI t-I^^HsVI (jj^ "-^tDJ 
jj^l (154) a^LJI JjjH silicon foundry (Jj^LlloJI liL-c^ sLiJiLi UMDO 
dJ J I II a 5j.£La (»j-2j . 4_i_ijjiJI (JjjJI «_j_<t»- 4_i£ i-i!j" I'l't f'jij Mips d_uiL>- 
i conceptualization .-.I ^ .-^Ij 1 1 JljJij>o Jl ori J'^"" (_yl^ 7-jllaX\ (jj'CljinIl 
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gpjfJIj ,jAl_^l Qu i^jaJI ililo^laoJI fibs 

Jj-iiiJI \jJt> LJ TT I rij 1 1 j ■■■■^"' CjLJjSHI fabrication ^j-j^ 3 -i j" ,^ .^.j^ ,^",llj 

(j-O J-J^'^l (j-liuJI (_p-4J (_7^'j iSJLiaJI «LflJjS (_yjj 2I ^ 1 j I I _' (j^5=-l (»J-2-l tjLl 

(jjjjJI (—JLLaJ, LLsj 3_LJjijJl£LIIjij.£LJi,l cIiIjl^s-jJI r-LlJl (j-« LdJj LuSlxj 
ijjjjsJI CjIjjJ,! j_y3 Li]L>- "ijoljiellijil jjSLj i^jJI pj-LlI jjkj icustomized-cliip 
3_»^j_3 liLIi LJJ (Jii-<5J .dJJj d-iLi Laj i^jJjJll aj<j>'^lj j^jjj-alll 0VT3 
(<s^L». f_^jjSJ^\jj£uua J .^'r- (_jjijjtA ^^^1^ unbundling (<ujj-lll liLil SijLk 
1 it's «iji iij . I j'' lj"'i i_a^ili.l ^Ir 3iuJL>JI LliLaHiil (j-a JLjJuJI tLb (_y3 ij^'^ 

si^iLSj L^Lft-ci -' '^ « 1' (»3-ij (JljL«-3 I jLIjlJI 3JLjj-3 (__).aiej L<iJ^ La? 
Ijui (J^l (j-o i(a^LoJL>- jj» I n't (_y3 tVjji (_5Ji-«J La SjLcj iSjjjJ,! <Jlil£j_iiiJI 
jIj£. 3"ilj,^t 3 ,^ ,^^"1 ^ ^Ij^ ^Lijl f_j\c ^\jJs^\ x_L3cjiujj aLalliiVI I— x:aJ 
Ll>.^jjSj I J^j""' (_jiJI S^^jj£LII CjUlSLaVI lill j (_y^ J<" I n't (ji 1 nlrj ijJ^^ujiSLII 
Sj-j-ii- joiijj (JLLa^al ^^j-» '""'I <ijj| joiij (j-a '>J-^J^ L^ I j • "■-" CjLo^IjlI,! 

3jLu-aJi,l CjI^j Mill 4juIjJI (_yiill (O^ jJI lIiLcLijvj 3_lL>J,I 3"'I_;'^II 3^Ij^ (j^j 

.(_yjjj(JI (^is^JI rjLi- Sj^^jllj 

l(j""lLu.aj ."-Ij— ^j .tl J 'j^-^"* 3:5 :6 

(jiiLjscjsjjJI 3x.Lu^ jji^ ^jjfuLJcjJIjLo L^j^(j-a (<^j-" (_,lr •.aLiII jjisjJI 

aJ^Jt (jl S-oism lIiIj i I ri II <_!jLj>0 CjjjjI JlSj 3^L«JI (Jj^ (j-* Lg-ol J^" I "I 

Cjj^ JlS^ i(J;vlj^ SJlC (_,lr VI < < J I U 1 1 ^1 j'^l ,_jjiutA (_yJI J '^" V 7j_oljjJI 

/t— aLjj_jJI ij-l-^ Ur^ ti-y'^'iW fr I riill ^l^jj L&JjtJ itj^-ajiir" i nil (JjlS JJJj 

.t_jjiLII «b'i/l |_gj"l I ri a (_yJI 
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,::,Io}1aoJI jioc^ vj^' 

:(_yji 3 J I rij^j (J^l^^ SjLc cdJi (_y3 i".U" I III ji^j (_yJi,L«JI 

(jLjc_a f_^ 4_«_i_SJI sLjJLc 4 J J I II I 5j-J^ ij-^3 ^i>T!-^^"^' sLiill p-jji"i - 
fiLj.S_jj_a2l »Jl)l_j.j*_a^j_aJl dilS^ I II 1 7r I ii" cLaJt-iIa cLlLjc.* 3-3-'-" ■^3-^J ~ 
d-^LLi^ «^L.<j.c j-J^I (j-a Sj^S I mil 4 I III iijJklj <ij^jSj>JI SjljVI (jl 4_coL>- 

«Lcl_Li^ "iiJLftX. (j-« "tO-^V '^i^^i?-*'^' ??-*'j-^' ^^iJ^^ CjlSjji AJ^J " 
"'' j ^ 5 jljii" I iiU JaJai>JI (_,lr i_ajjiiLI J '^"ai f-xiaj (_y^ p 3 ^ * T-' ^-^-^ jLlUJI 
.d-tia (Jjj^LiJ (jja 4jJI jj^:>.QjeJ La j_yi^ Jj . ^ -- 1 1 j Cjl£j.JuJI 
J 111^ tiJliJI J .^^tl jj^ 3:2:3 Sj-iiitl j_^ Uj^j La^ ^jLLJI cJjLs- J^j 
5jiih'ijJI j^ljjdl jo-l jji I JuitjlSj iu:jLl5c^j_JI 4c:Lu-aJ(_,SLjj-aVl jlSii>.VI 

(J Lljv I j-jjiaHj (juLJI <lI^L>- (j-a i"n I II i^JJI (j.u^L>JI (Jjj>JI p-jjjio *'jj 

^^1 ;u ,^VI ^Isjjl i_jjJL<ji| i»|jLjtijj/u 5-o^>S"iU cjLi5c^j_JI jj^ 5jljJl>- 

ij^p. i4jjj^ CjLisc^jj 3x.Lu^ ijJLui (jl Jj^l (3$-«-i V :^jjill ^iisjJI 

^^ * ■ ' CjLa^ I ^ a /Q_ki_l J ^ gLjjl i"i"i i iil t (jlS_« ^^* ' ^?-*'^' L^^^^-*-^ ^ 

I J-ik j_y^ «LujjlII i_!jLtlII jjJi (j-«J i4_LojSL>JI j-i^^ <ij^j£L>JI Cji I III iiji,l 
j'jj.' '' JJJ ^■■' 'j* ' "l^j '"'jj'^^l ' ^_;t 1 .11 3sj ,':.tl L^Cj^l^ (_jIlII LdJj(jL<iuJI 
l^lULi^ f*^?-*- (J-'^J '"^J^' '" -T "J .'^^ JJJ 5Jl>-j S^L^IjjjJ^ ^ '-^-'- "■ 
' tj* ■i'' ' ^ '^ "^ ^ (j-o 300 (_5-l^ -^i^i '-° (jr'l <-^LLij-ii-*iLll (j-o (_yJuJI ' ^ '^'tl ^^^ 

'^ 'j j "^ '-^^^J^ '^J I'^L.t-LltTJI /t^lj^l (j-« JiJjLtJIj l(^;v^ / LJJ I IM l) «LUJ^ 
<ij>JLjLA (JLjc^ (_j^ "ijJJJJlLsJI CjLuI mill lij^^tJ (j^ d , ^ , ^ ^."1 ^ SjLa-j ^Liuju 

. LJl 4^jjJI SJLill 

3j ' " '^11 «_a jjjljuJLl lUNDP S-lo-'llU SjLxlil joja'^l 7j_oLjjJ I Mi'ti Jl^J 

LL>._^_^:SiI ^.^.laVI 3^jil . AFESD io^UivVlj ijjL-alaVI ^-lc-LIU ^jjJI 

4jIj_i )«— t^J (<u 5j_iiLiII (_y^ Jl>-Ij) iRITSEC /j_olj_jJI 4_<j/jLJjij Cj Lo^m I 
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T •' ' ^"' '—'tP't' C7d>*^' (j^J-'' ct^ •— ''-i?-*^-:^'' 3x.Lu^j iLliLojiaJ,! Ll»-^jJSj 

3jjl^ '(jyil-c (_jjlliji^ (_,lf 3x.Lu^-(l 35) SjjJoil,! 3^j-ll i_al juil ^^s *L». L<4^ 

3_Lja_oj_i lIiIjjI j-jj U" (_,-Lc oJl.^^ ^'-^ ct^ J-^J-^' J-^J •^3 ■ ^-d-i>-*J' 

4Sjl I'liU JjJlJJ 3i».L«JI .-.I ^jjU'tl . ^UljkVlj i(La1 <i i.i! L*^ supportware) 

^ " ■-' ' ^ ' i«L».l.j>iJ (jl VI , 5 ^ J ^ U LaljukI f-iisj jS j'^>'''' u' '*! '''I Vj 
d.^LLi-3 -i>^j lj-^ *— '^j-y 'ct^j'^' ''^J'^W A54^' jj ' " '^j (O^jii ij^j-* 

Ij^^^^ Loils ^ 1 '^' (_j^i^»- til! jj i4 iil"i-^l 4_ujj(JI (jl JliJI (_yi <ijj^ Cji-La^jj 

I jufc (JJj-y (jl (_yAi.lj i«LxjJlSj (_yJI (_yxiji^VI j^j-ll I-SJ^ i^'-*-'' («^ J-" (jA^ 

.(jjj^Iajiil jtt^jJI j<uJl2j 2 CjLjja^jjJI ^^Jjiaj (_y3 (j^tSLuJ <^\ jS^\ 
xjcjjiJ V (_gjjl (_yJjj(JI CjLi5c^j_JI iJi^-uA JjJl:>J,I jojajsjl L^HoJiia (_y^ (_r^^ 

(_,_4.^ ct-^' cjL«j^jiijJI <-jLj^ (_y3 3j^Li. I JL>J,I I jui (_y3 jl o"rii ..Vl (_,lr 

(jljJ-jJI joJijLA (_y^ d J .':. A" 1 1 ?jlxIj_lII 4^j.jj/ SjjfcUi jLu3 CjIjI qui II VI aJJt 

j-flljjJ ^Lfl «Lu^j(JI (jIJlLJI ^^« ' (_y^ iJliljtJ^ mTiII ojui CjJl>-j (jlj i«Lujj(JI 

Jl2 j_i-a_a (jl j^jJL j_jJL^j I La j J li Ml SliiSLII 3j jijijlll iTjUIj^VI L^J 

^ ^ J , ^ ^ 1 1 Ijtjfc ^^^ SjLsJI CjUIj^VI ^-"_' l_>i^i Cjjiitjl 

cdJj (_yji cjLi3c^j_ii! 4_u^ 3^Lu^ jj jl--' cj^^^ ct^' (JSLiiil (j-<j-»^ (j-o 

i_jj|j^ f-i-*^ Cj-^ ^ih!^^^^' 5J<iII SjLujJ IjJiaJ (_g^iill j^LsJLj 3 iiU'iU 

(_y^ 5j-»jj3 I 'J j"^ CjJL^jIi Jl^ CjLujjLajJI 5ji3 (jl VI iiJliLajUU Ll».^jJSj 

jjkj iLJl d-ujjiJI dJiill <ij>JL»Jl SjLv CjVjljtA J^^jj (Jj< I'l'ill joJij l-ujjlI 

. it-LMLAj] (J_u£iiiJl (^y^ J ^ ' ^ *-"' ' ' (j-« ^\i>-^ «UjLu_u_u La 

(_yJI cjLja^jjJI jjji--'~! sLlILlII dils^jiuil i_jj-j^ (_, < I n't 1 1 ■-'I ' " u^i Loj 

3x.Li;»- (_, I iij''j-ll Lfc^j^ (_y3 CjLJujI Ji^j I'LujjiJI CjLjtAj-JI jjj-^ J '^-'^^ ' 
(_y3 Cjja^so (jl JjtJ vIjLLijJqIIJI 5t-aljjj ijJjJLijJI («iij i_jJ^jij (_y^ d , ^ , ^ ^."1 ^ 
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cjV5L>J,I oJLji (JiLo (j-S^j i3_uliill 7j_lL>JI <-jj.:»- tLciii (J-«-«JI (j^ cjl^j-iiJI 

(:iiLx:a^jjJI iji-a3 LoJlJI^ 'J'T!-V^" iS^^ (jT^ ^^ (jr^ 7tiflj,jia j_u-iii!l t^jdl 

j_3ljj i^JljlJ sIj_<j/ ' L^ ^I J ^ tl-l ^ il , ,. bjjiil L»£-'Lu.L>-'iil CjlSj-jiuJI aJ^ 
idiljl QUI iiVI jsJLA (Jila ^^jjjUI (_y3lSjl j3j-^' (*^?-^ -^3^3 (»JlJlI jI iCjIjjiJI 

«LLSji>. [jLiSj^ <_JJJ(JI CjUJa^jJI (_gj^LiA L?'^ O' '-T^'^l ^tli'nj I IJ I rill I JL4J 

3jI JlJI j^is (_y3 LlJIjLa (_yjkj CjLjjc^jjJI 3x.Lu^ (_y3 4jJLlII SJ^jsJLj iJ'-'^-^ 
AxMjuJtj '^'- 1 'U.---VI tlS jJI i_jaJL<j<| jj;''^"'^^'' j- j" .'i-^ "^J.1J 'O^' Lt^^ 
ii_jjjjCiII (_)^lj^^ Sj_LiiJI joiajJIj i4j.<tj.lCjl cIiLljc^jjJI CjVLjc^ (_y3 S^jjiXI 

IjJl^ liJLui (ji (^^Li. jL2a^l (Jli (_y3 (_y:a-j"i 1 n't [j] i_jjl£LII oLJoJeJ La JSj 
I (j ■ jj « " ' j»3-2-J (ji VI I i J 1 r Loj i5j_iiL>JI ^jj-lUoVI jl^IjJI (j^ Lj^l^ 
j-aVI cLfljitS i3jjj(J,l Jjt iVill j«J^ i-J-ILv ^ 3"^^""' (.7^' (JjLjjJI aI JLa-'i I nU 
(JSl t M a (J.^>J ^I_ci3l 4_J*-^ ^J i LLjLLa_a (_^-^ V ^L^l^^l ^JLA ^j-* ^^>:!-^ L)' 
4£,LijuaJ Sljj ^LJojI (j^ M>^?^ o! • '^J-*-'' LiJjJ (Jiio 'Lj-aLJ JjJ (_yS d-uiJuJI 
I j _;!'' Ljj^ (jl S^jLill LlILj;*-! LJ ;>j li <" (jj pj I ii-v LLai- <lajj^ cIiLljc^jj 

i^jjji jJI L^ljjiSj LfcjK^Li (jj^ji-VI x_a (jji^Liill (_y3 L^iv Ljjjijfclj Sj^j^I 

(_jj| LlJIj*- Cjl—Lja-Oj-jJI J ' ' ^ "' (_ylll Sj^lii I iij J-t4JI (j-* *>^ '-'^ (1>^^J 

SJLu^ (_jj| lIiLisc^jjJI r'Ll:>o iSj^m j-i^Luiil 4 j 1 nilu iCjJLaj LiS LoLxj 
jj-^Jo ji i_ajj_kiJI j-J-»^ Lfl^j I Jj^'' <IjMjJ-»^I ij'^-^lj L^LLai-I ' 'JJ ' ^" I 
3^j|jLo (_yJI r-Qjcj LiJLa j^jvjI <_i1 I ri->. jiLku ^iio ujii-l ^li iSjjJljv i_JLLiA 

,.-il ^1 U ^" , ,.VIj iCjlalSHIj Ij^jv'^l CjLiI I r|-»- Jl^Ij^ CJjuJu I oK «QJLjj-3 

diLjja^jjJI SJLjj^ i_JLLiA -^'-^^^ o' ^j^' Cy3 "-^^ (^1 l-^j s^'wH^'j 

'I '^"al ^1 cLujjiJI (JjjJI (j-« J-JJJ ij^^><-i '^=T!-'-' Sj-Iali-cil Cjl^^jjilll ^jjio ct^ 
(_yILll CjLaj 1 < U -1 I--' 'I 4 J I nilu «Li^L>- <ijjiiill i>jLjfc 4jo iti jlji^j ij3j-^' 
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gpjfJIj ,jAl_^l Qu i^jaJI ililo^laoJI fibs 

J^~^l ^j'^J^ '— ''tH?-*j-^' 3J1-«x. jljii" I III (»J^ I ij I II t *ljj-u jl>- (_5i^ ^^uA'll 

l^LUl^iai (Uain «:Lu 6 :3 :6 

1(JjjLj_SJI CjljLj(_aj iCjLol_«_i-aJlj iCjI jJjJklj iCjIj^jJilS d-ujiLS CjI Jl>.j 
aL^ (J Li-a-iLi I u-i^Jx-j l-«-J-3 CjLoj 1 » U Ljjv^jjSij .4jLJo Loj Cj Lxii-ii, I J 

7c_jjLLII iIjI j j-jj J J S J— ij I II II 771-jJl CjISjjIi (J^^><-1 (j-a uJLv i>J^ mi t Loj 
(j-o CjUjSLo aI JiielLjiLi 4^^LaJiJI L^LjjjiLjv ?LLi ^:»-1 iCRAY 4Sj_JiiS (JjjjJI 
j.<j-(J (ji L^ ji^jUllI (j-o SJljJl>- 'lia.jj, 5jI JlJ VI jJt La n^js>-] CjISjjIi )«_Lu3 

CujLuI '^ 1 J 1 ' ^" (_p^ (j-« ^^L. L <tSJl ^ ^ ' '^" ^j-^l-* I^J^ d_3^ "-^JJ t^ 0" I 111 J 

«Lj_Cj_lj (3-^jI (JS-iHiJ p^ ,^"11 I j_A ' '^ '"j J ^ jLjjlII * ' < ^ rt (Ja^ JJ-* (.^Jt>^^ 

.i_2jL^lxJi,l (3^LiIaiJI 
ij-a Cjl_Ljx_aj_jJlj j-jj-L-i-o^l /oikj ^LLi ij£^ CLilljLa :^^^^_aJI x-iiajJI 

JJ jl-^ (»Jl»J LuJ l<laJJJLll LLt>-L<jl (_5i^ djjLc, <ijJJI Ltil I J_U3 LulI I ji iCjUjSJkl 

^j-^-x-i aLj-2JI -' j ' "^ t I M I II JlJi^j lj» 1 <i I r ^Ib LLlSjj 1 Jju L^jJI <:L>-L>JI 
-1 J 1 ' ^~ ^ I CjIjL^j jlSL3"^l i_^^ J-'UxJ i^j-ll '^'■>^?^' jLx-iiail \jJt i_^ ij^iCui 
UJUkljLaj LubL/sLk- ALoIutl ^jjj ■ ^ ' i_ulSLII (j^J^ 1— ^ JL^I I Jl^ uLxjIj t LuiLuil 
cpmputer and information CjLa^Ltll aIoJj jjj^u-aSUI ijjLiJLA PJ>^ '-l^^'j-^J 
object- 3jl-^-i 'II ja-oLuiJI (jjjLjii (_yl^ Sja^jjJI i_xjJLjij I system arcliitecture 
,(«_iljJI J'^'^ll ^ 7 :3 :4 SjjAII jiaJl) oriented programming 

jjjjL_uI (_^1^ «llalSILa ^ T^ * JJJ * * ijjul Jj JJJ ly^ ^ It j2>j^-4-1 (^^^.^^1 cLl>.u jj_« 
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^\l*}\ jj^Li^ M-"^^ J^^ (j-« lill Jj ivertical market SjinijJI 3j-^' Ijlj^ 
(j-o cjLi^ ^^* ' i_JLLiA '^^^ 5jl>-Ij 3^jj>- (_y3 jj< .""ill 3Jj|j cjLja^j^lj 

i5-a-l J I ri tl (_jjLSLoj i»I jU^I iIjIjLj^ 3^Jii>J Sl^l^JLo joJiJ^ i(j^-aJLJ-" i nU 

LJLjLuJI J^ ljLSLlui 7 :3 :6 
^_^J_C 5jj_x-ia_S_a L^Lal JlJ>"i i 11I J '--^ " ' ^^ * ■!' CjLA^jJ (33^ (JJjLX-l jj l-^"" 

^MUI ^ I957 4J^ Llujjjcl.^^ LojJjLa;(98) SJjL^JI L^lJlSLol J>Lil^l 

(j-a jLsoVI I '1 3 I La j3-i!l f_j\c ^Lj.4^1 <-iJj-51 lILujjj i 11 ^r-\; ,^\\ \jtj.a^ 
4jIjLi x_o I^^I-t* di!i (jialu (jl l^ji^jj /a^jSLIj ,<-iVI ,^"VI ^Lc (_y^ 3jo it I 
«_a djjiii sj^yjiJI jjS3^ i(JjlAlLj AjiielLjil L<i£ I 1965 aLc (_y3 V Cjl-LLuLAill 
(_^l iCjLj_LuL«iII ^1^ (_7^ LiLlS Cu-ajij-" I III (_yl!lj 4jjjjiaJI (-SLJ'^I jji^-^ 

. jj jj_uSLI I L^ 4jl3 jj Li^ Cj I jjjj) J ■"■■'- (Ja^ 
diLaj I < U (JjLiJj hIjLJLj_JI (Ji CjLoJL>- CjjjUcI I L&j^^Ii SjIjIj (_y3 
1-iVl ,^"\l t (Llo^^I CjLLl^I L^ (^J^ C7-^' '^^ 3'-^ L7^ ?-^ i'>u^Lus\ CjLaJL>- 

cijIjl. L^t VI .(cUliJI J^lAJI ^ 2 -,3 -.3 5j.iAJI jii^l) lAi^ydlj 4 K \ .. M 
cjLojl>JI Pj-Sj L^^jj ^^cj-i^ SjLjjj vIjuLlJI (<i:»->- j-«-i )«-o L^l jj j ^~ ■ •"■ 
x_j_<t3- (_y^ Sj-iiilla ^Ij^ cjI J 3_Ji,Lc. cjl£Lui Sji^ LlII->- liJllAj , 5 .j I U 1 1 
.EARN S_Ljjj/VI S-uu^l^Vl K-LL-gJIj .BITNET aiLt-JL L^la ^UJI »U.j! 
• tjlj^l CjI^jJ^i S^UJI SITA aSLuJuj .NET-NORTH Sjjl^SJI K-ll-oJIj 

(^isLi-o i_JJl>-I i~»VI .^"VI 3x.LLcoj ^^^u-^SJI Sx.Lu^ (j^j (Ji-I jdtl (jiijsj 

>LjSJ l^<i iii'»J (Ji-jGil ^jSLjj^'i^l S^jSLjkJI jLu^l La jjij iSji-LJI flj-iJI 
i4ijL^| d il u^" , ,.l Sj^ i-<VI ,^"VI tijj^ji p-^ijjl (j-« ^3^L.L<>SJI (Jjkl IjJSju 
f<i^K J i"i jLisI (_y3 ^^Lj-oSLlI cdj^ji <— iltj" I III (j-« I'lVI .^"Vl (Jjkl I^jl1<ij (jij 

(^^ L^jj iSjLxim lIiuVjJI (_y3 (j-Ual Ml ill (j-u (Jj-iiAll j<u Jl2J i(__>l3LfljiaAJI 

L^lSjjiuJ i"i-»- «i I II jiia iS^lJLo «Lj/Luji (juLJI LiiJuj ij\s>- (_y3 Liiajl ujijji 

iL^LojL>-j . "iVI .^"Vl CjLcLu^j i^^^ujiSLII S^Lu^ cUajijI ^j-u )«-<»^>o tjLi 
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LiiJEj ^^'^1 JjjJI (j-<J-t^ 4jjjj(JI JjjJI (j-o >ji^ TTJ'J^ =tri>*^' ^jisjJI 

(j-o J-J-^ ' " '^ .'"j ^ J ' '-4:' '"' 'I '^" M t cGjJl>- 4*^ j (~i Ijji-I (j-<ijJI Cj-oLSI J^J 
i-iljl aVtj J Uaj j2)J>5tjJlj Mj^'j 5j.aj< I rillj ^ " 'j"j J ' ^ 1 _.'J * ^ ^ (jl JiiJI 

(jl VI i3_Lj>.jJ5JS[jJlj S-uJjiJI cjLoymi f_j\c J J , ^ ^ 1 1 4jJ,Lc. bill's J Ml SjjLj 
. (Information locked) (_yjLo5ijLA juila ^ cJljLa iuj^ JjJ ^^«' ijJLuk 

(_yi ■ U U -^ 1 1 j_LSLiilJI jjJJ LajLj) Ujjil Li^ "i^^ilal joJ J-ia KciJliLtuJj^)) 

(ji i_jjlSjl joiaJ (_yX-! Jl^J i4jljj^ iJ^T^ i"i Til II (_ylll CjLi3c-oj-JI jI i5t^lj-JI 

.SjvjliLa 4jjj.^ SjL/aLv 3^LSI (_y3 «GLJISLoI J^ <" I iiV 3JjUtA liJLui 

cIiLjLlJI (Jill Sa^Li- cjI'Cj mi S^LSV SjLj. iijVjUt^ Sjlc liJLlik diJl^ ji^j 

aJl2j pjj-iliLA t-dLLAj 4«Lujjtj1 (j-*Vl CjL^jvj D J^ CjlS^j_tu ^^* * l3^ (J-* 

<^ jj cjLjLJI JiiJ <iJj^ SSLJ;, S^laV ITU cjVL^MI ,_yJjjJI jUoVI aj 
ARISNET 1^^ S^llV ^l>lal L^l cdLlAj -o^^^ >=^' o'-*^ O^^-Vh" 

1 j^ I Uaj IjjUa (ALDOC) 3_ljjjlJI Sji^LscU J-jllII (3^5^' j^J-° CuLaJii- 

i(l 18) [_3j I iii'illj (Jjjjiill t-jl^jv (_y^ I'll •^'^ «L>-ljj pjijjiJil (3^j il jojl°ilj 
MAGREBENT ^J^l<y^<: S^laV o'^>^' OL^JJ-^' <^^^ ^'-^ uM Sj><-«^ 

,_^ s_L^3J^:;s:iJlj WUJI cuLa^l 3^lj^ lUjjJ Jj'VI mashreqnet j 

(.3-^ j-Slj_l,l OJUk ilajj-l jj-llillj LlJLjJjjjaj Hhy^J J^l>^'_3 (J-^J^J Mj^' 
.(JIjjlIIj (j-ftjJIj (JLajj^lj (jljjjjJIj J ' ^ " J (jLLilj (jjj Vl 
(__>^j^ 3_j_ijjlJI JjjJI j»LaL3 (_^L>JI xj^ljll,! i-fl^jll (j-« f«^J-" (.3-^ 

I " I 1 I ^ J ^1 JlJLJ <liLjjL^V '"'VI '^"t dllS J Ml 3^l^U I j ■-' I ->" (__y^3J^JtlLl 4-i.2^Laj>- 

5_aL^I 3 lj j , ,.j (_j_(_flj| ^L2jjVI ,j-« S-JLc 3-»-jJ (_7JI '"'VI .^"Vl Ll>.^jJS[j 

.«L<iS^Lo 5j \l ,^"al jj.ujjil (jyi^ Cjljj(Ji,l 3JLjj^j Jji Mi"tj CjKj Mill 

LJlJLuJI <L>JLiL4 J£lj^ 8 :3 :6 

cjLjLlJI 3j>J Lla 3^1 j^ ijiij-iiuljl ^^L.Lo5Lll jj jl-^ 3jI ja fj!s tAbill ^ib^l 

j-jj-L-LitSJ I CjI JjLA (j-*J pl-^J^ IjJiu jlj^Vlj CjI MM iij-<JJ L^LaJii- jajJiiHl 
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(_y^ ^ , ^ , ^ ^. " 1 1 tlLLj (_,_Lc i-jJl->- Sjjj-aia Ctje-Li^a I Ji^j i JLlaJI (j-«3 (_y3 
■'-^ J '--' ->" II ' 4.i^L>iil dJJj I j"r. ^i ^2^ iCjuLlJI (j-° 4-LuLA CjLi^jj <:L>J1jl^ 
3_ijJaJI CjVLsJI ,_>,a_Lie_i3j 3_l1j_JI CjLjIjjJIj i(_yJlj.xJ«Jlj i^gjL-olaVI 
L^LaJii- Tc-ujJ ^^^u-O jjjjjj I jilj_o Sj-ii-^l 3JjVI ij^ j-^la Ji^j ,d ^^a ill 
jljialj -' J 1 ' ^" 1 1 i_jjl£Laj <JlJ_5.;tjJI jilj_oj cliL«j3L>JlS 4joUII ijlil i m iij.ql! 
.time sharing ci^^l (_y^ 4^jL5J,l i_ijlr.ilj (j-4uL.iii.^lj «Lxi«JI (j-« 

(»lj^*^l a ,,i,njl jjlnil AMAC 3-Sj-«^ cjULJI 2l>JUI 3^lj-a cjIlIllloJI 

i(_yj.ij 3 1 ^^L.L<;SJ1 j.Sj_flj iCjjjSJu PACC (_yjjj(JI ^^^ujiSj I ji j_aj 'J "^ '1.' 
^ ^ '^ -» •"■11 CjLjjjiLsJI jLiilLiV sLajjj (__^,ai2j J^ _^ljJi,l ojui ilaLJuj jjl VI 
.ja^ dj^Li- CjLojLla ^^Ij.^ sLSiJU L^^L«X. (j^ Jt)-"^ i^W^ "^^J 
j2^j^±ji^ j^j-LM j^\j^ (_jj| <1>-L>- (_y3 Lujjaj ^^Ij^^j UjLjlaLjv i-^lj Loj 

d ,^ ,^^.",1 1 4joUtl cjLjjjiL>JI /j-oIjjJ djUSLo L^jJ j^aljlu 
CiUiuuJXI J^b LJL4jlidl^!>4 9 :3 :6 

3 li 1" -^ I cjIjIjVI (2h« I jjlj j^ lt-'J' cjLjLlJI (3^1jj L^j^ * • ■ ^j cixx». ci*^ 

^Oaj JJ-* '^^J^J-^ C * L>^ ~>:J^ * iLi-ot La tiJJj CjLajUU jSlj-a * iLi-oi Jl.^ 

I L^LaJii- |_gj" I rr a (2^ (j^-ajj-" I nU Lxisj aJlCJ iSjI^iVI i_JLLiA x_a l_!jL3tlII 

(_y.3 i J ' . ^ -- I Jl^j dil I ri I iijJil (Ji-lj CjLa^Liil ^^Ij.^ (_J^Jua (tuso JjJia^J 
■ >jo-a-ll a^ljjJI J^iljJI -I t-^ I ^^ Q^j I rij 5 •, J , ^ ^ 1 1 ... j /- M a 
(Jl J j'inl LlIL*. i^j-xj I jtl .^"1 CjIs J Mij . ^j'^-» '"'tl CjLjjiLsJI jj jl-^ x_a 

^^.j?tj>Jl -^ '-^ * (_H-a i/c_j_lia_ujl ^j-* P^-^^ Ijuk Cj La^ U 1, 1 AUij «L»j_tls Cx-u^^^ 
diLjjjiLsJI Cjj i'i" tl Jiil i<ljLi Laj Sj^S I rull SjJajjjJI joiajj i_^jSjJ,l (_yJVI 
(jLj^-VI I .If \ u^ I j 'J ' J^^ L^ljl^ilj SLJoil,! i_jjlSLa (_y3 d U,,.j~llj Ajj j.^tl 
jaJLj (jH-II S-lKJI iTjLiLJI «Ll3 ' ■ ■ ^" LlLlII SjbVI Sj5jL>J |_£^jj3 ^3^u^ 
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gpjfJIj ,jAl_^l Qu i^jaJI ililo^laoJI fibs 

Ji^jv^l ^1 Cjj.^l3j i3x.jjji,l 4_jil,jjl!l CjLajUU r«i^ /^JiJ (j-« ' jj^'' Jj ,^-.11 
3j1^jJIj jlj^l /a^jJ executive information system LLlII BjIjVI iJliLa^Li-a aIoJ 

(Jjjj.j>ojAJ I (jLSj I L^ILJ-cLs SjLjjj I j I T' i—xjJLjii ^^Jjlaj (_y3 Cj La J U U 
i<liLjjLj>JI "IjjLa^mi (_xjJL<j/^U lIiLjsJ i_^\ Cji I III iijJil (JjIjI (j-a (_ySLjj_a'2l 

tJI La (_yJI ojLiVLi Liilj l-y>ijj i4j^l^p^VI SJj jJI «L1lI (^j^jil >U_.U^"ll 

(_yi (j_*^ (_y^ljjjIiVI j^ I inU jLj^jI *IjJ (—iLjj/'al Jls-I jji ^j-a (j .^ » j 1 1 4j 

.CjIj M I ilO-'>JI 

jj^ Jjfi J-i^ JJlC (Ji- j1 4jJ,L»JI 3 I ii'^LcJ,! ' t'^ « ' "-^ iJJj>o :^^jJiJI J-iisjJI 
(JliLSj_ij I a J I ,^11 (JiLa sLjJjjJI 4jL;LiLaJI Cjli 4_ujj(JI JLa^ VI dil i n i nj^ 
/dilll ^^JlA jl I ii"in (3^_i tCjLajU oU iLajL^ILa I o '-^ * ^j"A_aLiJl CjlS^j_iIuJ ^l^j-tLijI 
i5ii"n"iU ijislj^J^^^I L*!! j I— ll ji III (j-aj I IjlJjLia-a JljLa 3j^j£L:>JI 5jlj"^l (_y3 

(_yJI i_aLiaj iL^jSjijI (j-a jji^ (_y3 iJ-<»-»JI (3^l-«l 3JL»- (_yJjGj SJLwlII (j^jiS^j 

iSjiLflSjl (j-a (JLc |_gj"i I II a (_yl^ '-r'i^^ Cj^j ct-*^^ '-r'i>*-* (»lJ^ J-^lj3 aJlC lillj 
3_«i!Li /ali 4jjajSL>JI CjIjIjVI a'jJti L^jIjGj (_ylll iljLjLuJI (<Jij(.a q'^ Ijiij 
dlLa^mi joiij x_a JaLGj (ji (jSjl-l (_7^l (JL«^'^I Cjl i n 1 1 j^ i_a^L>- (_5i^ <iaJ^JLll 

• U^j^ 3^3 ^i^T^k^)" 3-iiJLi 
4 J 1^1 «Lj_ij_«JI CjLajSL>JI (oiaa-a (_y^ 3j ijAr.ll CjIjLlSJI ijJIjjl (<s-C.jJ 
I L^l jLJr"ii III J Mill ^LiIaC d_L3c_uljIL<jil Sj^lj (j^ Cjjj:*^ L^l-^ CJ Laj U U joJaj 
"iLu-ulj I nil S^Llill 'GjJuLis] (_^JlII iSjJi T^^^ jl>^' LT^l '-'-* Sji-ji'VI J'J^^^'-'J 
pLLa_^lj gLajS '^Jl dii I II ( iij-a )t_uij^ (_^ diLa^Lca jSlj-a ^ 1 ... tl t j .^ ^ ^^^ 
tfJUi (Jj-»-" I iTil ^ "'J 1 ' ^ " (j^ d-jJa 1^^ j^)_lJ I «Q^jil La (jLcj-ij/ (_gjJlj iaL«JI 

.cjLiLJI 4j>JL«^3^IjJ, L^L^jljuuULJI x^.-ijaaJSJjjjiuuljblcr'l j^ljil 

i<Lj£.L<Cl>-VI CjLLLaOJI Cj\ I iiiiij-aj SjjijJil (^j_LJIj (j-a 'ill 5j.^.>-l iJJjlSj 

' I j I CjLajJUl-a /<sjkj 3_aLSI (_yi C^^jji (_ylll 3-j.ajSL>JI Cjljlj"^l (Jjljl (j-a 

(_j-lll liJJj L^Ji^i (j-a tU-aj^ ^ I . ^ ^ I S^^-^^i 4_ujjlII (jIJlLJI jo-liui-a CjLJujij 
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,::,lo}ls£j| jioc^ vj^' 

jlj_i!l j<sX.jJ l3^J-o 1982 aLc (_y3 J '^ " Cj^LSI JiSj i4j.aj< I rillj juu^ja (_y3 
(_yj-il3l^uliLajUl,l CjLoJl>- j<uJ.2I1J dJJij i(lDSC) >ljj>!l (J-"^^?^ <ijj<UjJ LtJU 

|_gj" I ria ^Ir jlj^l jUtjl /<sX.jJ S^LiiuJ,! 3^ljJ,l SjjLiotAJ LlL«JI 5-mlj . nil 

JUc^ (_y^ (jtJjJJI Oi'-*^' 'J^^^ (jr^ ^jl Ml oil lii! jiSj ,.-.lt;^al^tlj CjIjIJjJI 

.(97) iJjjJIj 5j;U^l iTjIo^MI ^aliJ 

liLI j 3j5_»_i^ l?"*^-* 7" ''^„ J i(_,ljl'»o 2 (_jjLjjiJ>o ^"-Ji-ia till j (jj^ "-* SjLc 
jj_a dil^ ( Ml ^_^J y* 1 I "r ) L^-ij)) '.^1 I II 11 IJLA ^_^ ((^Ujj)) «UL^ La LlA .ijj-i 
CjLlLo^ jjl . (68 •.92) « (>-Lo-'^J I) i_xj^^pJI (2>o 5Jl».Ij 3 ^3 ' l)^' ij-" iJt!-^^'^' 
liUj cdJ J (J i"ij idiLajUU diLj^jj (j-* f-^'j 3'-*^-' LT^l ?r'-'^>^ j'j-^' JLjtjl 
cjljbVI L^j (»>23j tTj^la (jlll 5U,':.WIj cjljlj.illj cjUIj^VL 3j^L>JI 

cIiLo^Llaj ■ J .^" ...1 1 ^^ 4j aLLaJI i^J-i3 Laj ij-uoLsJIj (_jji3m f^^ <lAJlL>J,l 

(j-C CjLojLlaJ iL^itjLljj Cjlj.a.'al (J.C CjLoyljLAJ Olj^^lj lIiI i m i njj,! (j^ 
d Ah"*. A 4_uLA-£i>.l CjLa^Lt-aj i4jjL>ij1 4_l4_uJ1 jt-JjLlIiA 
"^ J «1 I iijJl tIjLaj 1 < III j.^lj_a 4_ajL^ La CjLo^Llil ojtjfc j_i:3jIlI ^ ■^^J V 
4jjtlaJI (Jsl MiU )«-a (-jjLaHJI id^ij j^\jX\ eJ-it i-;JJ-»J i-^^H^ -- 1 ,^^VI 5^^.^;vLS 
<IjLa^i«J,l (_yl^ ^j , ^ -» 1 1 4jo I iij j_lc 3j-^ Ct^I O'-i^^'^' {oiia-o (_y3 r'Ll:>o (_j^l 
5jl.il ^Lia Ljitl.il .ij I II _i (_5-lJl 4_ujj(Jl L(jLojSL>. (jl (_jjiiljj I L^ dj^LiJl 

i_g.i i^Jj/jl .iJL>- LiSj i3 j<i I iijJl julL cj La^m 1 (j-o pj-iJl 1 J.4J ?r3^l cjLoj"^l 

jlj_SJl < . ^1 .^ t 4_ajLilll CjLajU oil 4jjj/Lt.ul j '1 '^ " Sj^Lj ijJLufc (^J>^ 

•.(40 ^.92) ,_,^LuJI 

diL^^^ILll Jljc-Zu (Jj>-I (j-o Sjj MiUj i^ij-ll (<uJl2IlI ^LfliJlj joJjlII (J-<kl - 

.<lx»-jL>.J <ijLa^ uLiia (j-« l>^ L* *lj! <— i.3ljji,l JlJJl:>oj 4-u-ulj I nil 
aJJt JjiJj ijJ.oJ(Jl jtSlj^ f_^ CjJ-xj L<i^ Sjjj-3 ij.2jj Cj Laj U U tLLajjij - 
CjujCUilj i_<jlSJil ^J^ jjja2\ Jt^ljj jlj.ill jJtlo (j-u (Jj^^l iliLv (_yji 4lii!l 

5.ijLja_o i^jLjLlj 3_j JJLII facts and figures jjLS^lj aLsj^I oVLvj - 

Cju1^^:?-"i( 11^1 ^jyl^ -^J-^' Lr^ J'J"^' * is^\-Lt^ 4_jjLu, ij\Jui p^j^Dj-a (J^^^ ^i L ^ ^ ^ j 

. 4_Ll»_« cUI I III (3:*^.^ C>^.J-*-* .^ .^'^ J' 
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gpjfJIj ,jAl_^l Qu i^jaJI ililo^laoJI fibs 

LJUjlall (3^l>a 10 :3 :6 

CjI iriiiijll LdJj information Utilities CjLa^LJ,! 3^lj^ ' ■ ^ \' •.aLxII ^ibjJI 
(_j_Lc (2>:jjjii" I nil J J j 1 -^ ^ di Laj U U tiJj-b (_y3 Sjjj^l oLo^LlII tc-uj (_ylll 
JLclj^ Cj Laj 1 » li I (3^J-a ^ '" ^J La SjLc . /g^uj" i naj js^LoLiJjil i_a^li>-l 

cijLo^mi (3^lj-o CtiiLul jLSj I data providers (jj^>^T L<kjljx.Li aLs i^lJLu 

.ijS^j;^'^! ju^>i 4^jj;J jjIiji dialogue 3^j^ Uj^I (j^j a.<iit.i;aJi 

d , ^ , ^ ^. " 1 1 )JiiLajl< U <-^j-b (j^ JjJlaJI iJJLu& 4^L>JI (3^ljJil aSJt (_uL%j 

3 J 1 < tl Cj La J 1 » 11 CjLSLj_Ju 3_oLSI (_y3 JjjJl tj-o J-ji^ C^^jLj) JiSj 
VINITI jaUij I /Vj j .':.! ,j_OJ , r_n , ^ , ^ ^■", 1 I J »1 qltll i^Jii-J 3_L».^ jjSJlI 1 J 
A 4 "v-jJij /cJLjlJI ^jj" t ri a ^_jl^ gJjoU 11 Cj^j;t_Jl ^t-uiJ^tlu ^^^-^ t^^j^l cr-'^J'^^ 

. d-ujij^l (_jJI Lij-iij j^ 1-4J-0 j_uSLIl 

(_y^ 3_L^ jJjJ-SLlI 1 J 3j<iUll CjLajim CjLaJii. cJljLa :^_j_1jjlII «_ii9jj| 
(ji VI ij-' ' - '^"" "^ ^ ij-" O^J-^ pLLii! AjvLLa j-i^^ i^^J-x-a (_yjjj(Jl LLlLsj 

^jj^ i_j 1 r LJLjv Sjjj-iiio (.3-*J (GULFNET) (JjLLLII (j n 1 -ie-a 3SLjJo - 

CjL=tJ>U CuJJ^l j^>a 'Lolal i^gJJl i^jLa^mi oLaJiiJ (_yiL^l 3^>I.l - 

.((_^1jjl!1 jjJDl (Jj^) 3j.«i«Jl 

^jjjjj JJ>J«J1 Jlj^ liiJil S-LjJlI J-jLLII oLojAjlaU (jr^>Il 3^>I.' - 

, LL>-^^^_iSlljlj 

J '■- i_' Ll».^jJSIlI1j "^joUll Cj Laj U 1 1 sLxaj^l 4S 1 Mill - 

3_^ '^11 CjLl/sLsJI 4S j i"i - 
L^LJu_iI (_7-1-!1 dJ 1"S ^ . ^ , ^ ^. ", 1 1 ijli Laj U 1, 1 ciij^ U'^'.' ''^- liiLubJ 
jij-a_j I d_LO^L<ji 2 Ij "AjjIjIlII iIjLxjIjJJI ja^ jJ (__)l3U_pu J '^j" l*JLU1 4 i n i nj^ 
tiiljl^j -Sj.Utl Cj^jtJl /<ix:jj J ir^fl; 3j^£LmjJl 3j;t^tl Jj^jl^VLnrjlo^mi 
i_jj^jilll CjLjiIjJ 3\>-* ^^L^i i_g jJl '"'1 -»lu,^l I I sLuaLiJl Cj Loj U U i-iJj-ij 
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4-L>.^jiS"i!lj 4j«iU!l iJliLajUU <IjLaJL>. (_y^ «_<jijIlII JaLfLi 3_J*:i ■-* (tuklj 

(jjjjjsojSJI (jL>J (j-a "iisLvl i—JIa lJiJI 443 i " . ? 1" Ji^ (jjjj.j>ojSJI <1jI1SLo q] 
i-slajJ-^\ alit tj! dUia ur^'.'y "11 03^ Ujjj.(62:52) (1985 ^^Lc -dL^ai^lj 

-5 ^ ,Utl tfjufcj i3 lih-^l diLaJiiJIj r-LljVI I ~ » I ^ I Ua ^^ 5jjSilil,l (j-UJ^XIj 

J j< ui~\\ SJjIj 5_ivI ,^- aVIj 3 J ^Jj ■"" 1' djUl J J 1L$ (jr^' j-iUaJI Cjli 

lL^jj Sjj^j-uoj i J *jjj"j '■liL^^U III CjLajL>. (jjj t n") 5_^^SIL»_a t 4_jjL_u) t tlLalij 

3 '"-^J ''J iCjLJl J J II (JjlxHl d-i^Lc^l CjLajLiu 3j^LJi,l Cj Laj U U CjLaJL>. 

L^lj-_tljj_a (_^^^JLaj ■ ^ * J < >> rt ( )Lk_uj_uI ^_^i^ ^_^jJtJI ^JUl jLcLoiJ '^j J ' ^ * 

JL3 (2>J;-JjJ,l tVjji (jl 1_L& (_,-ui_Ll (jl t_t:aJ Vj i<ijljl^J <tKLiJi, 3_u^Ll 
(_^ ^l^_j_o fiLj_Lc lj_i_uj_<uJ ^ *— *tJ-^ (_yjLajU 11 t '''^11 SJjj.^ ^^^JJ Cj^ I'r^ 

.4_lL<IJl!I /<I^Ll>- jI pgfljU" (Jj»-ljj3 

Lf^p. S^mi cljLiLJI JLc:lj^ ^"a jjj< jj.^a (JJLlA liilj (_yJI S^LbVLi 

i<i_L^jL>JI ullLo^l«J,l lijjjjj d_UjJLll (JjjJI (j-O cilt-'^Lil CJI jlt^ -' I--' « " 'I^JJ 

(j_a t-liLtlLijI iJjLjk (J^" t in (jl (jSLaj *-ix_L>. 4_j.^j.^^v ^jJoL?t_a (_^i^ dJUii w^ j U ' t j 

JlJJlJ>0 (_yi 'j; 'I ,^" aVIj ^^^.ml J I nil JaJLliaJI ^^Ij^J (j n I ri-a-"lll Sj^-vl (Jj^ 

La jj-i (_yi 2 J iiiLi-mJIj 4jjI jVIj 4j.«i«JI 3jitlll uIjLvLlo-V (3j^-5 (Jri^iJ^ 
CjUIj^I (j^ Ijjji ^ _; ^ _"' (jl djieJjl j>JLii JJ>J i-« i— SuSiHSV "iiisj^ L^Iajaj LxjO 
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gpjfJIj ,jAl_^l Qu i^jaJI ililo^laoJI fibs 

.cjL-uLu-uj i " > 1 u i-^ "»■ rtj 

.j_yXjill |_gj"i I nil (_5i^ CjjLv jJt Li^ dJLuiu Jl>-I^I 
diLaj 1 < U <IjLoJlj>- (j_a (JjL^I JJljlJI (_jJI i Lufc SjLiVI jJi^><-i lj.ji-ij 

' j -^ 1 1 J iJj^jJJ Ij-i^jJ Jl>. (_y.i-aS'^ L^^ <" I III I ijlr I— i^ lt^'j J-^_>f"j 

. LlLs-o CjLoJL>JI iSJUk Jl£.Ij^ sLjijV 
(4^jJlj LJLuil j iiiTI ^^J 33.^^1 II :3 :6 
technology-(_,^jJ3_i.SLlJI --_._. ^" tl 3_L<uki -"'^ '^"1 Jiil tf^LiiJI «_ii9jJI 
5 wiiitlj cliLmljiiitl ^-j^j 3_iUr /o^jJ 3jjjj '^11 (jiiiii'^l Jls-L^ assessment 

(Jjisellll ^jjii'itl <ijl«JLJ ' ' ^ ''JJ i«ljj-u Jl>- (_5i^ d-LaLcIl JjjJIj S^Jl^HII JjjU 

ju*j La J£1j aiir^ll cjli i(2u^lij|j 4JjVl) jIj^I j-j-4^ tjjljlllj (JjSoJI 
"ijjjjil Sj-iIiiljJll j-i^j ij^LiXl /tjLIill ^j3 cdJ jSj id_L>-^jjSi lIiIjISIILiI ^j-o 
jo_i_S_a ^ 1 r (jl i3_i.c.l_<il»-VI S-iAJjil 5 rt I" --^ 1 CjVLsJ,! (_y3 L^LljLilaj (_,lr 

t (j1^j>j1 jjL>»j 5jJj_xId )t_a «L>.Lm «LL>-^^_tSIljl jjjl Jl^I ^^^"^ -i * LL>-^j_tSJIJl 

j3l (JiU i4_j£LSjJ 4j^L»1».I CjIjLI^I (j-a Lilji^ La ^1 (3_iSLlJSJ1J I) 3jiiill 

(jl l3 I ii"°|Ll1J,I 7cJLl.aJ,l CJ Lc l_<t>. (JjlS JJJiJ f^_>y O' '^^J iJUU2J>,}\ (_yJI 

3j<^jlli,l^^j£ jliiVI L-alj Ml". Ill f_j\c 'Gjsh (_y3 (j-*£[j(_yj>._jJjJSJlJI (<ij2Ji,l 4jj?\c 

^ J ' "^ J ' ^ ■•- 1 1 (jjjjijjJI SjjiLla (_y3 i^iiLa ijjjjjIjJil (_yi jj^^u-aSJI JLi-jl ^LS 
cIiL^^LjlJI J S i"ij 1^ J I iiLmal p J 1 < "i 1 1 (J.:»-lj_a (2>a jl « '^H i_!jjjiJ Sj-AUaj 

.4j;^V| 
CjLajU ku (^yx^lj I nil jl^j_aJI JtielLa J_a-i t_$ J-JI J-A ^^^y^s-^^^-iSJllI ^a-u-SHll (jl 

jj_a>U j_il_<_a J_t3 j^ <ijljl^ (_yjlj V (_yl3. 5_i£.l^l Sjji.nj1lj i3_Lal£LII 

(_, Ir 3.c.jjjill,l v2jIjIjjJI ojui «u!l (^Jj3 (jl (jSLaj U i-iilj^l (JJJ iSjIsjUJI 
c1iL^LlIL>-VI JljJljsJLj ^ — " -» J *> CjL-uI J I nil ^<-i^J J^LJuJ Lai t JLjjlJI |_^jUI 
CjLjjJj'^I JljJ.j>oj . ^ ^ I", -^ 1 1 <:Li.4_|IlJ| ^ U ,". il 3jiJLuil Cj Laj U o 1 1 4j i im'JjJI 

.4j; mijII jijijii 4j.<iiii a?U"iU liijj Sj-oU- s^jMii 4jj^l^Vi j^l^jij 
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(j-a ijjia jj^ jJl^ A^J (1)-" t^^J-' Wj ' L*^ tlriJ^ ij-" ^H^' '■'^ -^->^->" CT^l 

JaLiSiJ JljLa^ iiiJIij I Jlj* (j-« f«^J-" (.3-^ 'CrdW (1>^>" ''-^J' Lt^ '^'■^ 

(_j-<-ul J I nil jlj^l jLjtjIj i<laJjJLll d.>-L<jJI (2>^ l_xJLC. sLjjIi Ll».^jJSIlII (0JJ-2j 

J J 1 t" II ijji (_jjJ3l Jl:>JI [JJJ (ajJ 4_L»-^jjS^lj 4 joUII ujj^i -■ 1^ « " i_^ 

I 1-^ -^ J j "'> i(jj I II L<ij£ liil J jLv (jlj . L&jIjTj ixa. jJ jjSJil I (JjIjlAI j^jSjJI 

i^^—L-jJlILlI «Lc^^_j_u JJ-* *^ ^ I iTm Lx-1 CjLajU U Ll^-^^-iSj i^j.£^se-i L^^ ^j i ii'v. 
(jf ,j_o j-Lai-i I Jl^ C5-*J ,5j"al ^",llj 5j \l .^"aVIj 3ji nlj i nil LijLtjt JJjuj 
. tUjiljiiill (Jjfcl ->jt^ • ""■ jl (J-\_lL3|^^jJSIlII .Uj . .. ,"l liJ^pj 
CjLjj" I II 111 (_5-Lc iJliLaj I < tl Ll>.^jjS[j -"Jj"' aIs-ujj] jJlj-I tjl i nlr (jl 

L2jLc. (_k2j 3ji iiL-ui 3K Mia ijJLukj ^^ I U^llj ^^^.lLs^Ij ^ ojftVI : 3 li 1" -^ I 

i_i;vlj q'^ Ijiaj 3_ujj(JI CjIjjISLII jiljJ aJl^ 'ct^J i_ajL^I I jui (Jji>o aLoI 
4j<ilr d-uiii- iJlili '"" '^ .^^-".11 SjjLci CjIjjI£(_jJI r-ujej i_^^^jSui\ (<uj.21II 

diljlj^l jUtjl cjLJLj 3_j£l^3jljj(_yJI 5^1 i>->Vlj 31aLJuj 3 ^^^^ 3_l».^jjSjj 

j^ljJ aJl^ dJJi (_jJI I "'^''^ ' i<ij^^j-cSIlJI <ijjiJuJI Cj Lc j^)_iio 5j'-il ^btjiJaj 

j-ji: cijIjLil^VI (jlj 3j-3U. ioLjjIjjJI aJJt, Jil 3jsj>UI 3_lUJ,I oLa^mi 
-( \l ,^"aVI Jjil 3Jiij externalities CjLp-jLiJI jl) intangabilities 3-mj m'tJ.I 
I j 1 J J ^"' ' . '* '^j-^j"l 'II (JjjiJ "^ J I iiilu j-jS 2I (J.2jJI cjIj cjIjLUcVI (_5-<kj 

^ « ■^ ' 1 1 J 4.ilSjl Cj^ijI:>o (j-«-i^ L^^ljjl (3^^-«-i (.T^*^*- i-i-*^ 
<ii>-^Lo (_5i^ ^J-^'^ iJlii I III iij^j <Jliljjl£(_jJI r-UjEJ i_^^^jSul\ ^u7i~\\ (jl 
d J I iij-ll LAjjLcia_a (j_a ' J^'^ ^ j , ^ *.■ 1 1 j 4_l>. jJj_tSllJ I J <d j oUII Cj La j U 11 
f_j oUII r-LlJVI (J^LjlI, (_yjv^jjS^I 3',>-^"^' Sjl I ii-v L^jJj i4 JO I iijJI j-i^j 
Cj3\-1 (_j^I 3j5iLI,l i_*jJL<ji3l i>JLik (JlLa ^ -^- j" . .. I q] i_jj5cj Vj i(_y^^jjSJLllj 

^ I '- (_jj>-^jjSJlJI Lijija^ cj^LSI (juLjJI (jl (_, I nit (jl (jSLflj ij^ iA^^j-ujji 
cjLjVjJI (_yi 3_LjvjJjjSJ<Jlj 3_uii«JI (jj . ^ -^ 1 1 (^l^^ii-l (_,lr 3^LflJI L^jji^ 

(j^ 3^Ji2IlI,I 3^^^ I mil L^LcLu-3 jo^J (_y3 (Jjjlj.jjil Llijajso i— ajSj iSjLaliil 

j-i^LjJj 3 J /- 1 : ,^tl jljjj/^l (_yi^ J J , ^ ^ 1 1 a.cjjJMja j_lc. (_j_lILj<I J^Li. 

(_ySjj_o'i(l 7:-LMjX\ SjLvI (_jJI Lui j_uIiI (_jj>-^j;iS'illj (_, oUII (J II I n-a-'lll 4jo itl 
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«L».j Jlj I II (j.^ Ui-":!-'^ (Jrh' '3'' (j^ ^ri^^i^-*'^' '— ''j^'^'^' CjVl^j 3jj/LjjJ 

. (((^gjLi-alaVI (jiiiii-»^l» •,(_yji SjlLLiII -iliU-l c^Ka 

' ^ J ' J CjL-aj 1 * a Cjlj_uLu_u SjjJj ^_^ «LujjlI1 ^1jJ_J1 /ciiiJt-« p^j-duj /cJ 

■ ' I '^11 ljLjfc(_y3 ja-iiAJ j3'_>»-"j J^'j'^?^' L^ Lli^l^ CjVjLitA 5ji^ ijJLufc (jlSj 

CjLajUl, I Lj^v^jiSi (JLa^ (_y^ Sjji I iitl L^lj-4jJ^ jL>-i 4j.aj< Hill I " . . ^ . ^ -^ J 

(__)ia_»J dlljjLJkl jjLtjJ joJ idlLajl^U Jjlj-a siLl13| JLuIijJ (__).£aieJ LftJ^ 
x_o 3_i_LLjJI CjI III iiij-1,1 LkJ-ajiJ (_pj| Jji»JI 3jl3.IjJ, 3_ul3jJI CjUIj^VI 

CjVLj>J,I (_y^ <:Lj^L>- CjLSj mi II L^_aJ_Sj (_jjJI (jia j|j-»J I ^-mlj jJ-SjJij» i nil 

.pLsjJI JJ-OlJ 3 ^ ' -^ 1 1 J Ajijlllll^ 5-ml iii'»JI 

jilj^ (_jJjlj-a («Iajix (_y^ Ji^ Lajui AJjS (j^ Kj-^''^ f*-^ (.3-'^' (C^jJI Lai 
(^,_Lc <1jj<j_<JLo Sjjj-caj cdJii (ji^cjj (ji (JJJ i^jojHVI jl Aj-lLj^I Cj Laj U 1,1 

.jJil^l (_>:ajl 
Ajj-Lu-JI (^J^l '^■;<-«-1j 12 :3 :6 
(ji-tsjill diljjJj^l 3^1^ (_jlr Sj^ mijII Jijlji.1 3jJiJ3 (_yjLj :aIjlII «_ii9jJI 

Lp-^jjSiJI i> JlA 3«j,Ut Ijjij tiilij i4aj^j(JI (jLLjj'^l (_y3 (jiiLo^mi Lt>.^jJSJi 
-1 1-^ « " cix^jji ijU, ,>\\\ J ...^^ . intellectual intensive 'j^j "^ ■^H J.«j<JI 3jij!iS 

(_yjij idJLoLiuJI Sjjill Ji:>- i_^l J '^"' I j -1 J I «"■ (oiaJ (_y3 4jjJL>- 4jjj^ T-^Li-al 
iajLSJI iJliLaj 1 < II j-i-a-C (_y^ SLjjtil 431 Mil jilo (J-iLaJI jljLcl (_yJI i_3Jl^ 
(_jIL>- jLSLII i_jJjJlJ SjLcIj iSjjLaHl,! (J.«-«JI 3-i-" i—JLLii (j-\jaj^j>JI (JjjiGj 
JJJ jj^jv 3_JJ>^ "iji^j I'ijr I J -» J ' ^jj 4j5cIUil i_f3^l jl J^ (j-o IjU^ . "J 2 

(_j_i^ '■^^^^'=:i lS'-^' 7"l-iH J-^'jJ (^'■'^^J "^J-*-" (*t!-'-*-^' (ft-lo-i <— ajjej jj^ 'j'w>^-3 
3_LJj^ ^iiiP ^'^"il"'^ (jr'l 3-=-Lj>JI (jiHiiia (_y^ (>:aLia I jj ipl JjVlj jl£!ljVI 

(Jj^:>ij^ tiJLuIu^l ^_y t -< C i- > iX 1 ^j-LJuJl i JLLiAj ^_^_tuLiIu 5JljJl>- ^j II ( III ^_^i^ (^_3-^ 

liLI j (_,lr Sj^^-C iSJ^Tj 31».Lc. JaJai-j 3_l«^Ij tijL-ulji n (_yJI 3 li i nliill aJJt 
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(ji^JI r-LUJI t'A^J iSJijJljsJI (JLl>.2(I 4jjSiJII1 Tj^j-a Jl^sij LLaLiS ijjijuus 
diLaj I < U Ll^jJjjSj (j^j 4^^L«JI 4_ijiail i—jLjSJI I Jijfc (j-* jjIiLtJI J .^^11 

^U^JUXI ^y^^l)L<.<MJ 13 :3 :6 

ij_ljQ]1 BjjJlJu Ll>-^jJSIl1I aJ~it Lbj_uj (_7^1 3jjJjtJI uLiia^lj iJliLajl^U 
aljiiti J'C Ml jii-l (_ylll 3 ^ jl I oJl^ 'jtJ^ LaLcljtl 5-ajii"U JjjJI CjJjI JL2J 

CjLjjjJlII (j_« J J I "J Cj^^.j>J,Ij ' ^ -» .^ tl ^^^ cQjLj <_jIjjIj ^ j 'j jj ■-' j I "' 

3jji I III! (jlajLjiilj CjIjJLlII i_^i^ Sj^^-C dJJij i<ix>-^jJSjJ|j sLj.«l«JI A^ILuii>- 

Ijl ,^^1 <ijJjJLll A^I-cVI (JjLjiJ p tX« "^jl ~ t-J^Lj/l (JljLa ■.(_yJ^JLll *-usjl\ 

Ll>.^jjSII!I eJJt CjljLsou jL^jjVI )«-jLl3 oJj-cuj Liijtlo iJliLajUUj^^^L.i.'iSJI 
»1 <ilr lJijJG (j-* 4jolr "-7^ (_3-Il Sjuiuj sLujjlII 4_uSUI j-SHajj i Lk^Iiil Loj 

;j* . ^ . ^ ^- ". 1 1 j_j^ (_yJI L^i^LiiLAj L^ijlivj L^jijjiLio (Jjj^jj (_5i^ (ji)-^'^ 

,^j_tIjlJLll jJ_i-iiAll ^_^ ^^,^^"11 ^j_a Ju^_^ clL^^JJI (>jLjfc j^^)^ Li_u_u J 

«-j^ tti" T Ij p^tJ«'"*l 14 :3 :6 
ji I li" Mj CjLa^ I * III l_j.:>-^^_tSj CjlcLLa-o ^_^ it-LM^Aj\ ^t_a :aijl]1 j^-xId^I 
'"'J i ^•^ '-5jJt^>Jl J J r CjLaj 1 <l,l (JjLjj 1 3 li 1" -^ I CjVLsJ,! (_y3 L^LH^toiaj 

^^ . ..1 ^ ^ tl Jl_l:^^IIJ1j ^ J 0^1-^ r.tlj 4-L>j^ I irdl diLt-L^I ^_7i^ t '* '^ * '^^ . ,.L^tl 

. Ltjl MMtlj lIi Laj U 1 1 Ll».jJjJSj jjU't 3ijL^I 3^j_cuJI 4.i>.^La 

"J J imiLuJI cjLjijLJII ^«-i-oj i3jjLtlIlj ^j^ I ' .^tl jlj.t^al 3jL«.>-j 4_ujiJJI 

. JjJl:>JI j-^ CjLo^Jl«J,I (JjLjJ jojjijj Jajljjlo I ' '^J J o i"i"j i3x.j^ mi 1,1 j-fC 



990 



(-jjLjfulo JL»-o (_7^j '(»l-c. JSLJuj Sjjirirj 4^LiSi 3 ^ ja standardization (jjijj^I 

t Jlj> J ( n La 5ix,1^j_a )t_a ' J J .' ^ '^ J j ^'^' ■ ■■ ''^j /c-iL^ ^-A La jLtH^l 5jj)j_Ltf3 -1 

,j>j^iaj 3^j_<j/j «CLLaL(JjJ Ij-lij CjLa^mij 

(JlLxj i(_^^j.j*-] 5^^j « (j^-a Jljt" t fiU ^j-a (__)iaJjX, (_^LLaj CjL>.LlL>-1 «Lj_l1j - » ) 

jU^ c-LujV lilljj lOLa^Ldlj jjj;U.4£LII (oJaJj 3 jinltLi iMjLik LjOtsj lillj 
. L^H^jv^Laj L^ja^Lx^ ' _ • " ^j ^jj ' ^ ' L^Lal jj-"ii nl 
»_a jjL::e_jJlj i4_L^^LJ ^j_a «Lj_lSIl11 dlljl Tir 2l 1 ij\J (^^jjS^IlII 5jJj_ud - _>. 
t^j.j>-] «Lj_>.l_J jj_* O *JJ J (j"^ * ' ' ^ ' (J-* ^>:H^ ^JJtJ ^^'^JJ ' ""'^' J«-^ljjJI 

,<:UjL& <(4-u-uLu-u» LLd^ ^ ( f^ J ^ 4_4Jv Cju^^ (<t Liiij ^^^jj^^IIJI 4-lL;^ 
^ ■■ J J ^"' 'j j -^ sL^I^ <:LaL«JI djLjLiLiJI Cjl j ' " ' \'J * ' ^ ^ ^ jJj-A '-r^'-^ (j^l 

: L^jjjil ij-a n_Jjj>-i "ij^L^isI <JlluJL>o i(_yJjj(JI jsJIjlII (_y3 CjLuLajUl, 1 
I J I , ^ ^ (_>^ 'CT^'-'^V '>4^ ^ '"' I'll^" I ria (_yJJJLll x_<u^>J,l (j3 lj.iij -1 

jjLj-a_a (J-i3 (j-*J '*>:!-" (.3-*3 'C "■-'^"'^^ (J-S^^ (j^ 3^L«JI <ijJ,L«JI I ~ » I -1 1^ ' 1 1 
ljlj_^l V L«j^aiuj I j'lA,^ . ijj^'i/l I .Ir i (_y3 i3_uj/LLaJI j_uL«Ji,l (_yJI jiajjij 

•.ajLui (^i>ai a^jjJi ajLislii 

.d_ujjLll SjLjSJI jj^jj ijs>-jji sLuj^ Sj li Ml uJ^ fji\Jij2\ - 
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/fj-ij-c) 4_i_L!l <i_Ljl_LJj 4_i_ijjlJI Tc—LjLim CjLv^ . - 1 1 U U ^. ^ JlXS-JJ - 

— J_«.jE_a) 4_LJj_ca 3_jLlS (_jJI d—LJjjLlI 3jL1SjI (Jjj:>o i—j^LjiI JLl>-jj - 

,(«_iljJI Jj-ajill (2h« 3 : 2 :4 SjjiJI jiiaJl) (Mohammed 

(_gj" I ri a i>jjLj>oj CjLaj 1 < U Ll»-^jJSIlI (_J^JiiII JjijJI 4_L<ukl Sjuj x_a 
^_Aj /n "^ * Uj ^j;e_ulj ' ^j ' ^ ' ' »-l) 2lL:*-« ^_^j_uLl^1 jLOJvjIijl jJ:>.Jljj_u (-_3j.j>J1 

i3_j_5^a_(JI i—ijiLx^jl JaLxJiJ d-Lftjajtil iJliLijjjijJI iuuus^ iAjl^juu^l (3i3'j^' 

(jpLdtjri)if tjpiU^lAlt ^.AftiJI 4 :6 

4jjL>JI cjI jls.'^I cU^ ^ j^-^ -i" ■ " Li^ jJiiill (__>iiij <_!jjlII (j^=tj LJ 3 J I ri rtLi 

(_y>.^jjSj (_, olr Ji:>o (_yJI (_gJi:aIlJI (J^:aILujt3 pi i rill l^je-cv (jLs ■ 3 ^ U ', 1 1 ^^ 
I j « ' "-^ J " <i_L^ CjLaj 1 < U Lp-^jjS^ i^JJl (_gJLalLll J-<kJ ' Jj'^1 aLSII (_y3 
\1 ,^"aVlj 3-<-ul J I II tl Ji_Lj(_»^ (_, Ir /<sjj/L>JI L&jjjJ IjJaJ j_L<ill,lj A>>ii"ill 
t L-L>.^j}S''iil aJJti ^jS"i 1 11*^ (j_ul^j_i_ul 3t_a » >>^>^i 7r J Ml J o"i ( III ^Ij iA^lc j(la 

^^jjLaj (_y3 4-ijLajU oil joiiljdm JJjAJ Ij-liu cdJ jj i "-"TtiS i '-.' Ct^^^tH'^H^^^' 
(_j_Lc j_iS^pJI (_yCjCLtuj LxjO (jl's I III! 'Ujia 4s>-\ I 111, I Sj-iixa (JjjIjjjiI (jl 

3 >! j'l I4JLJ (JjjIj.jj/1 I ^ . -^j" liU ,<\\\ J . ,.Aj iLjiLc 3 I ii'^UJ.I ^Ir SjjLillj 
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gpjfJIj ,jAl_^l Qu i^jaJI ililo^laoJI fibs 

i-flJUelll IjUkSJiol jjj|,j^j i^jjLa^Liilj i4jjljelllj4j;<iin11 iTj^UJ,! ^Js: 

(ji cdJi SJVjj ' ■» jj I J . ^ 1 1 \l .>. 1 1 jiji ^jijLi^ j_jj_Laaj L^jijJ£[jj liijjaJJI 

«Li_jJlS Sj^n I mil LL>-^jJSIliI |_^j .^^tl i_aji Mill JjJLa- (_5i^ cJiij (JjjIj.jjiI 

.4_uLa^i«J,l 
(_yJI i_ajL^ Lt-^' SJ^^'s^' CjLjVjJI x_o 5j.j>JI SjLaHll 3.2ialo 4_iSLfljl - t_! 
4jSj^3| SjI jVI I /vl .^."^ ^ » (J <n"iiii (_ylllj i(J-ulj_<jiV 3jjj ' I ^"11 ajjiill «^j 

jL>- (_5-Lc (j-j^ I'll * tij lS-^'-^'^' Ljjv^jjSill (jj^ ?r^_>^ iJtH'j-"1 ?-^-^ ""^^^W 

.(121 -.7) 85 /3 /6 

J_^-u» si I nil ^J'' I '.^tl CjLx.i'^Ij cLlaJHII cLuLcJI 4 I rii iijJLl iLiiiijI - .a- 

.(161 -.7) 3_lIL«JI 4jj2III J>Li- ^ i^gjL-alaVI j^l 4^j.^ x^j "-^J-^ «<-2l 
4jSLjj^V| 4^^I a<fi';itLit^^lj-^VI tixjtJIj^lj^juuU^UJI Jojj (j) 
irjLo^MI j-Ui^t ^s-iiaj ^1 K-LL-gJI ,_^j ;(NATIS)7 •,16! WLiJI oLo^L^ 

.4-u-ui I ii->- LijjSlj <j£..jjM2\ 4joUII 

r-jJ-LJ (J_ulj.jjil Cjlj.iLi^ (j-a /.65 (jl (_j_iS_iij i(_j 1 jMj-mVI vl .^"aVI (JL>- 
S-aJ-SHXI I j"^ I ;.^ (J^ i" I III (_y3 ''J'^^ iJtH'j-^1 J^'^ ^J i4_jcjjjl jsJLA C^jsJ 
flJUJLc (JIsLLo (_y3 L<fcjj.flj (Jj-ftjjj isL^Jij^'i/l I I I ii'CI t_gj'C I mil JL>J,I (_y3 
Lj_j^_lj) dUii d If at jj-a i4_).iLu£iII^Ij «Lu_uLu_u i (j_ul£La (_^_l^j>oj t/cjijul ^j-* 

jaJL«iI I ij I iiiit A ji2j (jl (JjL>J (JojIjjjiI (jl . (33 : 35) Ij^jjJj ij_uljj '(j'^lj 



; "^ '^ * 



(Jji i(_^LajUl,l jjl J I nil «Ui>- (J^i- jJ L^JjiJj (_ylll L^J^ lisLSJ (Jjjlj.oj'iij 

1_«^ I'll - j"a !(_, 1 jMj-mVI x_<a»J.I (_y^ 4jJL«JI (>.JjLlli,l Sj^ JoL2jJI isjuk 
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(_yi^ jj^ La L^jJj i(j\j\j^\j.LM\ 4j^ij (_p (j^j La i_JLL> <JiiLuL<.ci>-VI Jj^ 
Jjj (_, 1 r i (_,_& (J_uljjj<lj i(93) LiiLaj \ t {\ JLa_o (_y^ ^ ^ , ^ ^", ^ (_flJi 12 

ajLjaJill CjLjVjJI f_^ 'J j jll «Lii«JI (_p-*JJ isLiLiJI JJlC 3 J iri'i (_y3 (oJUJI 
f-jj^\ j_y3 3j^Li. iSiujLjsJI Cjljiii'ill CjVLa^ /oiajLA fj^ ^^-^^ ^J-H^ LcLLa^ 

L2.xJLa ^_y>.jjj;i's"ll -ijj^"l l^^j_a i 1975 (»i-C JlIo (JjjIj.jjiI cli^L^i Ji^j 
T-j lull «lj^lj <i_i_LflJI Cj LojJjlJ, I )>_La--yru al jSlI cdJij "-7*^^' <_P 'L«-oL^ 

SjjJljsJI uuIjISOjVI i_txUoj 4^jiJI uuLjiIjjlII silj^l till J^j iAj^v^^jS^UI 
.(124) a^jLUJI J^LWJ J>UJI JSIjl. o^^cj 

(Jli VLjc^ -' I--" " (_y3 (Jjjlj.jjil <lflS 7cj>.jj sUi-alot-a <Lujjl!I (JjjJu 3JjL2^ 
jLulII |_gj"i I II a (^jU*^ iCjLi3c.ajjJIj i'iVI .^"VIj j'j^j I'^^t JUc •■4-uLajUU 
3 "' .L> T" ' (J-* '"■''"; '^ S^^J^Sio 4jjjijjSjI <cLu^ S^aL^I (_j.3 (JjjIjjj/I cH^^tjso 

^ I j " ' < " (_y:Lll Sj^XjouJI oVUm ^ Lp-jJjjSLlII ojui aIjljeIjj/I ^ 
jJal i4jJjjjSLIIjij£LJ,l cjlJjSUI (j-« j_u^ ?r^l (j^ ^t!^L^ 3_uI J Sjji^ i— il i n'l'Cl 
cjVL^sJ,! ^^ ' ' (_^ /o_!L«JI SjLjj 3-^jJ (_yJl (_yi_Ljlj_uVI aJl^iJI J-i^j 

joJa-LS i4_^^jJkl CjLsjjL-flJklj (JjllaJI jj^ ^Li^i C^^HjjI (_ylllj ' ^ ' ^ ' ^ ->" ^ ^ 
jjj-aj (_yjij i4J^il,l jjjuaJI 4.>JIjlaj icomputerized vision 5^^l :U,^VI SjjjjJI 
Cj-LoI JL^j i<i_iJj_iJI LjJJJi o'"*^ ^''^'.'_i 'SjLaliil ilJuVjil LlIL>' L^^LlJl 

signal Cjljl_<iVI 3.j>JL«_o JLjc-o i_^ lj_L.<CLo L«_Li3j_o I j ... ^ : 1 J_ljIj.jjjI 
juJjjj 5_iL^jJlj (J II III -a-"ll /oiij (_y^ SjiiiLi-u'^l iJiiLajiiU Jl».| iprocessing 
ijjLjLjJI (_yJI LJLa. (oJiJJI ajjt (j^ 1 3"^^"'"'l J ' ' -^"' (j-^j ' y ' ^ 13""^ (»M^I 

3^ljILo 4jJjijjSL!l CjI j I iiLa- r-^1 (j^ (JtH'>-^1 '-^^J^=^?>J '''"'' tilli (_,lr Sj^^-C 
. 5j^S iintl CjLii«jiiI 4_ujiLiII (Jj< I'l'itl i_3j^>ii (_y3 iJ-«-«^ (» I (_yJ (^ I CjLjjiLv x_a 

^i^Lc-ynJIj ^MLlcuVI ^lji:V 2-,3^! l990fxLi(^tf>Ljj J988(i.Lc(il l-J^I» 

(Jjj|j_ijil I " I -»- J 1 ^ I sUS^j^al Cjujjiil (Jjia.fljj ij^J^jJI JJJ .^-Ilj (_gjS null 
J_3jJI JjLjiJ dJLLlAJ (jr^l JjjJI (>_1 La i/oJUJI (_^ ^lill j^jX\ Jli^ 



99^ 



3x.Lu^ (_y^ ifibre optics 3_LjjjiaJI t-aLJ'^l .-il^_._.U" JLa^ (JjjIj.jj<I c^ii-j 
^ 5U,':.". 4jJLuIj.jj,VI tLiiiiil lll^'jj ijl ir^lVI CjKjJ:,j S-Sj^jJI oy^s^'^\ 

. «lj_<i:>JI Ll^rsJ 4jLjI/'il Ij jJ_lLII 4jijIiI aIJlJ-" I nU /"iVI .^"Vl Cj^st^ 

SjLjIj 4_cLL»^ «LoLSV 5jLiiL>- (JjjIj.jj/1 (_,» I n" iCjLjja^j^l (JLa^ ct^J 

Sj_ii. c^ ISO i_j \c J-y^ La LJL^ L^jjJj i(_yJjjJI (j^LuJI (_yi^ 5j-il^ 

4jiLiLaj jy^ljj (JjjIjjj/I iJlij^Ia Ji^j '(93) CjLj^ajOjjJI ^^jjlaj (_y^ ^ -, , ^ ^."1 ^ 

jjuljJ a j^ i I rr i II L^j_i_o (3-**^ lJtH'j-^I '-^J'^J 'lSj-^'j lS-^34^^ lijIjjJI 

J_^ jll L^IaJj (_yIlJI Sj^l (.5-*J i(_,lj'tlj-<-uVl »L.4j;>J,l (Ji-I J lIiUUIj . ~»l"al ^".tl 
iSjjjjlII L^HiJ (j-uj 4jiL«JI CjUill (j-u ilai^ (j nj! Sji^l 3-<t>-^^l iIjVLjc^ (_y^ 

3_Ljj_«JI 3J(JJI JLse-o (_y^ L^'^ Sj^ljlll 4j;J^l!I cjIj-l^JI dJJi (_y^ Jiluij 

^^ t Mil *i.Qiia_La )t_a 4^"i tli a «_jjL(Iu^ 4_al^l 5ju^L>- jj_ul^j_i_ul jJjL>tJJ itJl)Lj_al_tuJl 
Lljljjl (JjJ (_y^ <Jlll_Lja_oj_jJI (3j-^ lB'j-^"^ Sjua Jilo (Jjjlj.jj<l i_j < I inj 

ijij^L^ ,j_a S^j^l 3±;SLII L^jJj ^3:iLuJI (_yiLi3jjjJI jU^jVIj 2li^j_Jl]| 

Lq^ i5jLjtll,l lIiuVjJI (_y^ -' j 1 J I «"' lj.alj (jJ JJI J^^jJI (j-> U" 111 (j-* J-i^^' 
(jl cdJ j (J 1 r ^LlJj i_y-a^^ i(jj '"^^ '■-*-'* ' . '^l^i; 3j^l^ ^'j-^ (_jlr -i j I « -«- 
dilSj-iSJI (^j-p (j-a "ij £jl j~ • "J V JJl^ (_jJI Ll!1->- L^Li5=-oj-i J Jo-caj (JjjIj.jj/1 
-oJbj^ /NCR jT ,_,^ o! /Digital JLl:?^^ IBM ,^1 ,_^ ,^1 : Jio '^^^ju^^l 
-(jjj^L^jj jJ LJjji^La /United Teclinologies (_,^jJj_lSLj XLujj /KOdak 
.(93)Fiat uiiLa /Cliase Manliatten (^jL^Lo u-uj^ij /Mckdonald Douglas 
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Cj^a-jso JlSj i4jjj(illj 5-L<t-Ll'CJlj 4j^ljjJI .~il ^^ .U'.tl iJliVLa^ (_y3 Ajl£>[s>~ 

jl^ LliSjjjiJI^^SjLo ASj^ (ji jjIiJ Ji^j i4j^_GaJ,l ^3-^' Cr^ J '^ '"Hj '1>-1J I nil 

,«Ul^ (_yjfc La (_yi^ 3jjjj(JI ^jlLLHI i".lh ^ (.T^i^J .Window ^u^[j ^jjjiX\j 
«L2Ja_La <i_L^Liijl J^ii- (j-o «Lujjl1I (jj mil jLiiil ^Jj^Ij-lm*^ r-jLitA ijJLl^ 

CjL5=JlJJ,I (JjJ^iaJLj L^ TT I rr"t (_5-J-ll iSj-JtlLlI CjuVjJI X_0 5j.J>JI SjLjcIllI 

5-3l r^l Jj.^>Jl I ni 'i U 3_iSLj^i xjLAj j_yJI » '. . ^ 1 1 3JjuSLa j^ji 3_lLuIj_<jiVI 
i(l65 t?) 3 < 1 1 rill 3-<i-iS (j-o '/.35 (_, I r I j~ 1^°' (_y3 '^^i^i ^t!-'tH'>-^1 i^l-Jj^ 

(> ^Ij (1 65 -.7) iSj^-^b (^l-2iJI ^IJ^)'Li a^^UJI lillj ^1 4jjm jl^l 

.^^_u-<;Sjl ^^.al^ L^ILaJL2_a 
LL:>.jJ5_i£Lj (JLa_o (_y3 dj^Li- <ijjiL>- iJlili (JjjIj^jjiI Jju ijjj i n La (JSJ 
I Jlj* u^ 3_LaL«JI 3_Ji,L«JI i2j1^jJlII iSj-^ O^ ^^ Cr^ 'J'^Aii 'i^La>L«II 
I j ' " j^^JlJ i(J_ulj.jj/l (_y3 Sj^jjiajj d-iibtj Lvj^^j^ L^ Cj^L^I Ji^ i(JL>J,l 

•.(93) 

(3j_iSJI (_y^ M-LftJjJI Lk^lj.^ j_i^l j-Aj i(»i (_yj 1^1 3^jjiJ (_, oUII 3^j-l.l - 

. Jajjjjal 

3x.Lu-iiJI SJijIj Intel Jj-yl 3^j-<i l-if»- (_7^ «CloL£l i_g JJI cj^j^tjJI 3^j-o - 

. JLjJtJj ^jjji 4ILaL£l (_gJLll CjjjajJI 3^J-a - 
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(( Luv^jJiSo)) ~ tt-^.^t ij.4^1 >^^ju> J^o 1:1:7 
LajLu! JjLcl! IjLo^AjdJJijiL^I Jlj3^13CjLo5Ll1,I 

^^ ' -^ 'I ^ ^ '"■ ^_^ 5^Lc i>^^_i-£ij>o ^_^IiJlj (( Ll^-^^JSj » 

jl (JiiLaLJuIlsVI (J-LjJiij 4 I J I iij (_5-A itiiLljj-jLjJI 
cjIjjI rLlJV 3-i'-^''l A^^jdl jl AjjJjlII t_.JLaiVl 

JL2J .<_Jj.J>JIj /n 1 I ri II CjLSjI (_y^ 3j^Ij tjl I rll'^l 
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,3_j^^Li-^l cjIjLicVI (2>c 31 .^tl 3^jU^ ^j 

jd^jl ' ^j'-^j" (_y3 lJa:>.j oi^ I JJ i3_i£.Lil>.VI LiijLtj^ 3Jl1LlII 3jjui'!^l ^^ 
fjA^L 4.fljj^jj aL^I jlSJ 1(6 : 1 19) (J <i r'llj (_jjL>-l Laj^ju LL»-^jJSiLI (_, . nj^t 

(jLtujVI L^ JLJr" I ri_l (_j^l di-uj/^l jf si jal .^J-:^ 1"' I "jl Ll»-^ J-ISHJ I q\ ijS^ 

> iri""t (ji j_i V (_yjJI 3 J 1 < tl (_,_& Jj i'LjLu (_y^ joSLxlIlj "tKLiiiLA (Jjs. j_y^ 
liLlJiSj 3 Ij iiijJl j! Sb'^l i>j_ifc cijj^al cP-'l 3j^L<il3-VI i_2j^>JaJI Jo mi"! 

I JUfc jUol (_y3 iL^-a^LiLaj (_).ajej Laj^ (_y^ LjILa. V I i-L!j1 i nil 3 li I" -^ I (—xjl^jsjl 
i((_j£LljSJlII) (_yiill JjlJI : jbul 3j^ Ij Ij .^'.^ Lijv^jji^'ill 7=-J-i-aJ ^ J j ■^ 1 1 

(_^l (-Ij^jJJI \jjt, ijju^ ail i(_^>Li.'b/l-(_y^LSi!l jjiJIj ,^ ^_,t;^r,ll oaJIj 

jj-jjutj «Lt>.Lu£iJ fcJ La ^_y>.^^^J(SIlJ I 3^. '^'' (J-* L^J^^^-^ ^ *^' «L^ji>. Jl^G 
A_L^I ^LkiJ jj^ t^^L-i-^-i S^l^^l ^_^J3 ^jt (3^^-4-1 21 LL>.^^^-tSJIjl ^jtj ' >^ ^ '-^ '" 
ii_j_iL;v (j-o Ij^ I L^iLiLaj (_5i^ 'A?t!^ O^J-^J L^LiiiiJ i—aj^jJa ' "''"'^J i^j-ll 

cl)l^j_j_ilul 3t_a LjjL>tJ j^jtjjj ^j-jJtjj ^tj JlJ 21 ^a_L^I ALkil^ J--^^ * uLv jJ-*J 

. (_yjv^ jjSil I ^^jJiHil I Jjt^ '— ^^'^ j' '-^'^'^'^ Lt^' 4_j^L<iIL>-VI 
(jl (_j_flJa_Ll,l (j-«-3 LL^-jJjJSiLI jj'^ll i—ij^juJI (j^ I '" ^ I -»"' Ji^j O^'j 
V *.(J-^i-a «L_LlaL>- ^ J t^Lfl-a jj_a *— ^i:^>-»^l Ijjfc Lr^ * *-l>^ "-^-^ LciaJl ^ ^ ' •^" * 

(_y^ jji Ll».^jjS1i1I (j^ 3.ji;>.LlII (J^Liill (J^v ^jlj -i^ 'I .^"aVI j.«^ jjJl». 

i(_j.^L4ll>-VI (_^jJLI (_3j|j_a (_y:>._jj jjSill I aJl^IlII (jlj 1 Ll»- jJjJSIlI I jj-o ^i)-* 
«Lj_4_Ii_j>J I )) ^_A /«_cl .^ J J "^ ^ * L?.>-^^ jl ^ JJ ' ^ * «LSj_t_lLa /c-j-AL^-* ^_3-Aj 

, (( «Ll>- jjjJSJlj I 
?jL4i. j»l iU-ftlo. 2 :l :7 

(_gl-(_yjij i43Ijl2jjlaj (jLtujVI jSLa (_y^ (_^L>JI ejsa^ ((<ijjjIl:>JI)) ^ j j ■^ I 

LnJjJ ^LiLu jl u>jjL>o (»Ji^ (Jii<ll (__>I=jlLflJ [X I JlJJi:>o (jj^ (jl La I -£LL<jIi:>J I 
jIj-j LSj I I II jl d-ja-jjijJi -^'j-:? j-SLflJ lj_jj_ij ji lOj-ujtflj ' _ • " ^j LI, ^Ll>-G 
/a_Ilj_c. jj-i\ i_gJ_jL2_«JI I j I '-^i (j_* 3_i_<jJL>JI cJ-ilJl Ji^j i4 "1 r 1 1 11" I III 
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,::,lojlsaJI Lp^j'iVil 6>^lAjlpUI ^IsjUI 

CjLlIIj Sjjiill 4_L<iIl:>Jlj <ijjJEJjLl!l <ijjiIl:>Jlj i^j^^^^uJI 4_L<iIl:>Jlj ^ ^ .UtI 

aJ-^jLo J 1 I ril JJlJJ llLIj *J_U3 (_y^ H°".J<1 I II aJI UkjJJ-aJ L<i£ 4_Li>JI JLlII 

gL-t-q- T i- ^ J 1 » lj^_»_a ^_^ o ' T "' - ' ^*^ '^ l^^i ^_^.>-^^_iSsILJl /cJLc ^_^1 4_L4lL>J1 

^LqHj*. 2(1 »l olr J LL>-^^_tSlLll ^_^.>.jj_« jj_* J-ri-^ J"^^ jL_U t^^*-^^ ((«LL>.^J_tSlLll 

;> ; '-^J IjLiII \jJt (JjLoI (_yk: i(24 -.119) S-j^LjJLa-VI 4j.*IlJlj ^^Ih^W 
^ ^J^j" * ^ <i"i "r <i U ^jLiiu 2i ^LSHjola 1^^-LiLLa ^ o"i I II Uj Jj-LiXl /_yjv^j fS"!!! A jLflUJl 
CjIj-JLLII x_a ' ''j'^'j (ji VI <tji^ La «_iu j-iilLo x_<4ll;>J,lj isLsLSjl jl <ijLLijl jl 

I j-SLiij i3_jj|jl V 4 J »jjt^ Sjjj-iij «_<ijj>J,l cjLlII L&jjjjj (_^l <ij^^j-cS^I 

i4_La liJK^ V IjJlJsj i(_^Ul3.VI (_y3>II jLe" (j^^^jJSJUI aJLSIII Jt-ij^l 
d-SjiaHj LojJ (_, » I iij (jl tfjjjiLi x_<ijj>J,l (_5i^J <i^L>JI "JIjLj (Jjij (ji I nlr 
4j.4ll:>JI ^ J j ■^ " pJJ-^ (.3-^ "-r^w^^J ' ^ ''^j' <ijLajJ (Jj ■ 1-^ ^'"i tfjLfcJjV uL«j^ ij-^ 
aL>JI I j" 'I " 3JVj_i 5_lJ| I II "tVI 5jLia:>JI (Jjvlj^ I " . li i I ^ (ji 4j;vjJjjS^I 

j.ja.j>JI jjj-aju L^lbl JljJ Ij_^j^ iSjijLtuJI <ij;v^jjSLl!l L^IjI ji sLujiLx^jI 
^uj-^SJIj jLjtoJI cjV I jjj-ii^ ijulSLa cjjl2juj '"'-^ •'■^ ■ jjl julj SI j^I j j ' ^ * .' 

<t>-jj (_jJI l"i «1 I II J^J iSljVI (j^J )>-«U'^l1 Cj Lo^LlJ, I J ^J-L.L<iSJ I J '^'^ Ij-ji-ij 
(3 J t^"' O' Lj^^lj ''^"11 (.T^J I h Ml'l'v J (jl («i«JI (_yl^» ;(_5-* "ijJ^^ (_y3 (_yJ(.<U^>J, I 

JJ ,^"tl I jui cuJI t^^Jijj I II La Ijolr ^j i(25 '.119) «(_ajS[jj q] ij\ i ntVI (_,lr j 

iiiTtjiajj (ji "iLtoilj ' "'j'^'j (jl (jLtujiL! (jSL«j Jl>- (_gl (_yJI l^*L<jij 

Ll>._jJ jJSjJ I «Lul_(j 1 , 1 1 °i (jlSLaVLj 4J1 (__)iajLjl (_J^ i(__)iij.2jJI i_2jJaJI (_5i^ 
7c_LA-£aILl 4(25 : I 19) t ' "^ ^ ^^ ' ^ Lj_uij ^Lj j_LiIi_<iS )t_<iIi:>J. 1 j J ^" ■ ■■ '^ j_jJtIL<iS 

(Jji jl iL^lJoj <_jLjjj/i L^ j^j lS'-'^' (j^LjlbvVI jjjilll SjijJj Lt>-jJjjS^I 

(2>jLiI13j ^ 1 '■-" Sajuuuj (_gJJI x_<u^>J,l i_JLLaJi ^L^Jj Ll>-jJjJSI1JI j j '■-'"' j^l 
JLS^jj ■-" j "°'l ' i^-i pji '^""j jo^L^^Lc dJbl mTiIj 4j1 I III iij^j ojljii CjuLc, 
CiAaj LoJLulS ii_jj^lj JljjlJI (_jjL<jij"i(l tcjjQJI Qji SJjJi^ diiLoi jailjJI I JUk 
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j^ aLoI LSjLc (_^Ijl2JI (jjj^j-all I j'^j"-^! (_yl!l Pictograph jjj-iiJLi 3jLjSLII 
/o^Lill (_ya 4^LUI a\-^\ J-Lfljll jij^UI Ji4»JLi sla^JI ^ (jl^j^lj (jLuJ^I 

La V jj jj U "," ^\ \_^ iJH^ (*J c^'j J'^''^' ^' "-^J-^is ij-i-^^'^'j » il 1^1 Ij 
dijiijij Lajj^j ii_JLLiA (j-* » 'il . ^ 1 1 Ji.lj (J-«-»JI •— ^jt>^_3 3^ I :,^tl iQjusj^ 

7c_j->^I LoJ-Lcj i;>Jijlj-a ' " • 1 -> ' >■" J ^"U ,". li Cj^JjtJj ^ 1 1-^ ' CiSjLJuJ (_g JJI 
I j 1 1^ 'J 4^jjtJLl (Li^JLub ^_^ L^ 1 jjl^ 3jJ^u.ui]l 1-;-^::^ 3j_ikLL3 ^_^jjtXI jLs^VI 

(_Jj_<j/l i(J'A^LL>J,Ij (j-^^ jSL>J, I Ij^jj^tjJ ?lj.a:>Jlj «L<j/LjJI L^JiUjI 3x.Jl>- 
(j-a (J-ajtlllj <1>-Lll,l <ij^^jJSlLll CjljLpJI Sjjj (j-« i(_jj>-^j A"i!l (JjJiJ^LII 
(_yjv^jJSjJI jj.'^~^^ '— ''■zt^^rH^J-'-^' I jjl^ aL2j (_^I CjLIoI^P^VI «Laj-3 i^Jla 

tf»ljj jTr , ,ij 1^ JJI (_^1 ^>laj^l£Lll 5j>Ial<j:x^ L^ij-'l JLi-JI jl '(27 ; 1 19) 
4Sj.j>- i_aL2jl jJljijj «Lj_<jJL>JI S^j ijii^oj . uLl*-! -" j ^ j "^ j tljj^iJI i_jj-& 

4 jlr (Jlis! i^jdl JoJI (_yJI LJLo-I Jir^'l oUaluJI /air i >i"lj iTjIjLuIxojVI 
<4-j_L^1 CjLj&LILII ^j-^ ' -^ ^ "' ^ Jl f Ml Ll^^oj i<(<:Lj_4_l1j1 g| j" t II MiLfl)) ^^ * ' 'I 
(jj^jj_j 'ia-jlj Jl pj'j OJ-^ ^Ij—L^JI ^J-J ^ J ' J ^ ^ 4_«_L».aJl CjLjtiLaj-a^j 
j_A La jj^ L7~^ UJ "^ ^ 4-^j lull /c-A^^^^ 4_iL«_a «LL>.^^_tSliJl p^"^ 1 ,>> .1 
^_^_Lc cLfl_iL_u LL>.^j_t£JLll ^1 ^j_« ^ *j ^ j * La ^^jJoL>- j_A (cSj ij_u_aj JljJl>- 
i>jLji '"'J '^a liU, LJ OJJ ""^J ' "'j'^'* I Li^ljj I *• I ^ 1 J (jl Jj V (_g JJI i«_<ijj>J,l 
(_yi (»J-J-" tjl I II "tV 3 J I iiL-u'^l i—JLLall (j-« J-J^ ^ri^ (1>^ L^'i Lp-^jjS^I 
^j^ I .^"tl ij^ iljjjji^ I "'■J I J«ljj-o Jl>- (_yl^ 4 li 1 V"i U j 3^Jl2IlI,I CjL(.<u^>J,I 
* U^tl t (_^j^ jj JULX-1 tJSl I II 11 jj-i-1 t^^iAJi (_^L.uJ^l )t_<iIi:>J.l j_pLlu^ jj_a j_uSj 

(jl JLila-L cdJi (_7^jj Vi iSL^ia- (_j Ir -5-L>-^j-iSJLll SjJlUI L^o^ Lxj-<*jjJi^ 
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,::,lojlsaJI Lp^Jj'iVil 6>^lAjlpUI ^IsjUI 

i^_y:>-^^^_iSlIJl jLi:>Jl A^^Jm J>-^ cLo-^jj fS^rll 4_L4lL>Jl ^ j ^^ ^ (^jljj Jl^ 

La (_^l l_L<fc SjLiVI jJljsoj i3_lJI£jjIjJI Ll>.^jjS[i1Ij 5-ul .n'tVl J^l (j^ 

i-il aju:ll sIjI (_yl^ |_3J^jJI I— sjjilUlj 'iLxa-^jiVi!! (JjI jlJI pjjS"! ^^^l-r* (JSLjij 
2li£.L<i1>-VI CjIjLIcVI LkjUal (_y^ rjJ^ c?-^' Large Scale Systems 5j_uSLll 

(_^l (> 1 1 ->J,lj (ji U U -^ 1 1 . |_jj| L*^ (_,_L^m (_yi <1j tla^l (j^ ^jjijiSllI 
<i_i.cL<CL>-VI (J_oIjjlII i—t-LL-yTu LJLc. cdJi (<uJj i5j_ljSJ| 1 " » I ^j 1^ ' 1 1 J|^^i>.| 
CjLa^Iilil tfJUi dJilal (j-« ' LlO L^jjiLS ' . '* '^„' i_^"'^^ J' 4-^/j i ri'>J,l j-lC <ijjjaJlj 

j^jjJ Lojj i_jjL pj^>-ijla r-ij-fl-i ^^ u -aSJI 1 (j*)! i I (_y3 Ajiitljjd fjljll 5j_ljSL!I 

^1 Jjul r'Lulj ^iS t (III j2>^ *^J^.>^ d)La^Iia_La (j_u_<t>- tj-« 4_ijSHl 4jj in ill j j '^ ''^ 
i(25 : 109) SjJjtlLlI juJl 4_jj_j_JaJI Jjljll ^%f^\j Cj^JiJIj «^Jj-aiJlj 

,i_5jjjj| ^LiiiJIj 3ji.oo'»JI jLL^'i/lj i(_yJi,LL!l j-LII 

?^l^>j^i»lt3l% 3 :l :7 

S-lji-lSLII (^I x_<c1;>J,Ij Ll».^jjSJlII (j^j 4^^L«1I I '-1 j"*^ J i" I ii_t (jlj jij V 

(j-Lj|j_2j|j «l1 SJjXil jj^LulII 4jL;LiL> i-flxJ^v (j-a )«_4lL>iJll IjUk L^ lSj-" Cy^' 

diLjJl (J.4-»3 (— ajS : I JjJL>oj ij-^^LulII eJJt (j-u (_gj_cuj (_^1 ^QJIj j_uQ]l 
IjUfc ^^y^ S(_yjL^jJI Lij_uG CjIjjIj d-Jjal L^lSj.ja^ Laj (_jj(.<jIi;>J.I j-uilll 
(J_LaJ L^jJI ij-lm\-lm^\ r'ijjilll 4»jjW '—'■i^ ^ " j lA'.tl CjL^jvj Jjjijj (jLiiuJI 

: 122) r>>Jlj J^JJI 3-lLi l^l'ioj ^ i^JU^a i3_l«jj1>J,I S^^IaJll ojLLI (_y^ 

^^* * »_a i ' J '^* * iJj-cioLt^ A^ljlu ^_^.>-^^_u (j-J^ «Lt-ufc ^_^ ■ ^' "i" * (j-«J *( I 7 

L2_lL>ujjjjjJIj (sJiiill (Jjil Lol i(44 : 122) d-iSLulSLLa 4_ul< 4j»jjW '^JJ '^■' 

(_j< I 111 I j '^« ' )«_a J^Lfllu (j^^ juLis[lxl\ ijji A K J Ml 3 ^j i;n "i ^ ^^^ L^jjjjjc_ia 
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.<lx».jL>JI CjI^JJLIj <ijIi-ljJI (_Jj^l 4.<iSL>o QjljjJ 

(_y3 (j'^Ji '""ill 'iluU j'j-^'J Sj S" I ri a j_uljLA t3^J (»35'Ij-IIj i3'^->" (.3-^ "^'^ 
l-j-3cJjjG jljj^lj j-uLiil tfjui (_ji^ ^^jjjijjl IjJaj tilxojv i((cLjj(jjI<j>J,l 4jjii!l)) 

^jl_0 »_<lIL>J.l ^1 cdj j ^'>^j" A t iSc_^ljJi3 21 3t_L4J>J 4_Lxl3J-a «LL5E.^_La ^J J ' ^ * 

j^-Lj-tTiJI ^-^1 ,^',n\ (_j_[^ J-^^ OJ-* oW^ 'tSri^J^'j 3*^-5^' I jLj-a (_yi^ (<uLS 
CjLjljj t fi" lu ^^.ujijJl 1 JLA «Laj^^LI, Lflx_»IL>Jl 4_jjlj_u jJ^L>- ^j-a «LuL^ ^j j ' ^ * 

aJlx. SJ-jJj 3_Lii-ljJI <"»! .^al ~1l J. A. Conflictional plj_»-aJI 3_uil». (_yl^ 

r-LuVI (JjLjiJ (_y^ Cjlj-iij (j-a Ij-Laj Laj <i^LiII 4-l<.<Cl:»J, 1 (_5-i-JI (j^ jj"-^^' 
Cj|j_uij vliljo-l (jjj 4.4.U13. (^SUj V(_gjJI c-lj .^tl j^j i(31 -.119) <ij[3>Lc:j 
. > " -a- oil 3 J a I ^ "i 1 1 J 3j \l ,^"aVlj 3 _. ^ ^ t;N " 1 1 j 3^:; ,Utl ^^^iJI f_jJS SjjJLa. 

i«u:>-1 JlJ (J-aJU ^_7^1 (_^j^l (j^JJ l^^ J J '^"' ' ' L^^-^J i^_^LaIl^^ 2i 1 ->- j . >> ' 1 1 ^| , ,i 
(_y^L3jJI r-jj-a-cJI (JJ-S^ '-*:'JJ ' ^ j""- ' )«-SI^I 4_l»-jL>JI .Uj j ,>.ll 4»jjVij 
r-Jj-s-cJIj SjL>JI 'Lj^jjJI Cj^LSjJI (j^j La ^ j i nitl jlj ?" i nVI Cjl^p^ Lu^La 
J j'a 4jlr j ,3^11 ~".VI /-ilj",AII CjLLaLbj I— il <j" I III (_,lr SjJiS^^i ^^ Ij .^tl 
^ Un* A J ^" , ,." ^ (_7^' Cj Laj U I, I Ljjv^jjSlu *_aIl:>J.I 4^^Lc -n J -^l «La* l^_a ^^IlS t 

, JjLJ Lfcj^_at 
(_^l j_la_Li (jl J J ir^ li" II (j_« '^^i)-*:' 4^^L»JI jsJLA (JjLuJ (ji Jo^ U^Jj 

,(_yiejjbJI LfcjLLI (_y^ l^ti^i'il >iji3 (-fllkJI 
<U3«^Ij «;.laj iLjvjJjJiiwiJI 4:1:7 
idJJjLa J J 1 -a- "i I (jLujiLijil (jL>-jij.<jj ijJLuk f_^^^jSul\ TcJjLlil 4 j mitLi 
^L^j^l (j_a Jij-La_aj j o " i n a j jccu ji i noS tcjjQJI I Jui 4^j.jv (_J^ ?-Jij.a-i 
(j^ 4j^L»ILa 4l I 111 I iiS «LtJEjjuJI 4£j.j>JI Cjli ^^ jj>-l r-jij-ajj i(_yjvjJ5JS^I 
Cjlj_jJLm (j_« ^ .' U "' " "^^^3^ I j ' " £L^j_a JS (JiLaj id-LjjiaJI CjLvjJll 
((3_JjJL3)) _i (jj^jJJLl 4_3j_«_j (_gJJI oLsoVI J-Aj I <lx»-^jjSiJ I J 4_j^L<iIL>-VI 
iS}_la11I J^IjJ,! (j^ jjJl^^ jJlc llufc (_yi^ (68 :74) tcjjIiII Periodization 
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Synchomically (_ylol3j ^ Diachronically (_yj^L«3 ,jjjL^I (_yi^ SjJ,! o jui Jjiju 

L^ (»L^ (_jlill 1-dJj L^la U^Ili.1 i±jJJl:>JI (_yjv^jjS^I TcJjLlII 3J^IliI iJllVjLa^ 

. (32 -.119) I -.7 JjJljsJI (_y^ 7cj^3^ jjk 

j^^ySCiil sU-j-^O Jljkil ^Ur_^l 1 ; 7 J_,^ 





Ji^i ^>i 


a_-L-S;i ^Ur^^ySCjl 




1815- 1780 


WU^.ji 


(jUUl iJT iUiTj) ^,...;H li>U^ 


iiijWl i^jil 




L^> 


^_dlj i.jL>.-53l 3Lo-Jai=l 


1760 J> 


1970- 1840 


W^J^.^ 


l;Ju,jJ-l dK_Jl 


jLjWI i^_^l 




^Jjj' 


4^l5Lll 5_-aJ,I 


1820 jjiili 


1914- 1890 


uui 


sL|^4<3ij ii_)U-S3i ^UiU^i 


iiijWi i^_^i 




^uN;_^i 


J^Ul jiji^\t sJTj 


1870 iilult 




S.b.^1 






1970- 1945 


^UN/jJi 


il^\ V^jiyiiSj ^oLJjySlJ'yi 


iiijWl a^_^l 




Sj^-^I 




1930 j^gi 


1993- 1985 


jljLJI 


Ui^l ^oUj/S^-^l 




Uj^Jir 


JjjJ-l Ur_^yScJi 


1970i_^uLi 



4jJ_lL2Il11 <JliLujjJiSLI"^l Ll>.jJjJSj CjjLj) (j^^v (_yS id-uuJlj (_yJjVl (j-d>.j.«jLl 

.«L<jij3L>Jlj 4jlj1jJ1 (j-Cl;vjJi,l 4.Sj^jJ1 (<u 

ilaLiJjVl I j I ' ^ "" (_y^ I j J I'' 5-SjI I nil (j.ujii>JI CjL>.jJ,I (2>c 3 lil'i-ie-a-Ltlj^ 
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j-S^ «LjLjLi_u «L^v^_aj t M ( tit (3.j-J^ * )^_L>. La^^^j «LjJuuj1j iLaiJul ^ "»■ i^tl 

^-^'jj SjLclj L^ ^'J^ J 'I '^ " CjI jLa-"ii III J 4^LLaJI JLui^ Ll».^jjSj (_,lr 

.SjLallil CjuVjJIj (j-Aj-^l Li^j-oj CjuLiJI 
jj.j>JI (j_a (_j-^ jJj-IXTlJ 1 (J-ijJI yhj-a JlSlLlI (_jJI LdJjS Jjjijsjl j j i"ij 

ijuLjV^JI (_yJI ^U'.IUVl I^L^ Lj^ J2I1I L^j ^jjjijjVl SjLiJI (_yJI ^^LLjjjJI 

d_uQjl <llI^j>J I j^"n (_j_uj-^l JjUil iSjUilLiI (_y3 J-:*-J-I ' '-i-^^ i3_>^ MJ-'^ (.7^ 
(_y3 fjjJui\ j^j-S'l (j' (3." " '-^ri^ *>^' . 5-ul I iitVI SjLUi^JI 3iiLS S-sLiS (_5-3 
d_LaLS (jlj 1 1 j ' J « ' t_ij < Ml jl <1.2Ja_La (_yl^ '_>^-*" (J-^ (_gjL»iaj»JI (jij ' "11 

.^L«JI i—Aa fj!s j-uill,! j>j_^jj 3j-^' 
fltT-lU^ hJUjMt L»^^ia£i 4|nri mUaII ^^ 2 :7 

i(j-L«J.4lLa (j-U 4^^^.C ' ' '^' (j-'e-tS iSjulj 1 J J S <"t J^\ I'l Ml ^T-J 4^^1-C (_5-Aj 

'jlj ^~' ..Vlj ^j .>.'tl jjx. tJjSj La Jjul (j-iklj-ll ^ j*'"-^J ' CjLajUU Lt».^jJSj3 
Lai (_j^ jJj_lSLiJ I i_2j_LaJI (2>^ I^J^ iCjLls-jJjjSJ) (j^ I ^^_' • " La j-JjSLj (3-5^ 

<_a>LLi.l (_,±c: (_^LulJVI »_«JIj>J,I tjLs S^^LtJI ,j^ j^i-^l <_ajJaiJ 3_j.uiiJLi 

SjjJljv <Jlilj_LiILi-LijLjjL:>o ' • " ^ J 3^jLS S^PjUj-LlILv j_4j 4jl3|jJj <3Lj" i n a 

^JjiJI J '^^ jjjij 3jjj(j^ j^'iil Jj^ Lx-a . Lu^j Lj^Lfljj LjL-aHalj LujiLuji 

(_, 1 r i_jjjjj Lj^ cdjjiL 1 1 (j<a 3ii.ljaJi,l S-l^-oTl^J, I jj^LuiJI (j^ (_yjLa^i«Ji,l 
f_^Ljj L^ 4_lSIjJ,I S^Ji^lUI CjLl>-^jJSIlII x_a Cj Laj U U Ll>.^jJSj r-LaJbl 
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,::,lojlsaJI Lp^Jj'iVil 6>^lAjlpUI ^IsjUI 

\jL>.jl^J^^ 4j^L<il>.VI jLtjVI 4j.«jfcLj x_j.«j>JI jlj^i (j-0(<s^jJI (_,lrj . sLciiA!! 

L4JJJ iSjljjlc I _'I ' ^ ■> (j_* « Ld_LJS!llJ I » tjjj L'lJ^ jJilll (jLs-oj (j^ 3 "^^ .' ' 

(Jila JjLuJ (jl jiiill i_JjJ 3_j£jjlI,I 5Jl«JI j^IjJ (»Ji^ (_5-I1 1 ''-^y I .J I rill ^->-J^ 
(jjjjL-aliSVIj (j^a^L<iIl».VI £Lj£ JljLo i^JJI iLcuAJ ijj^^l (_y3 i LjLuaill jjjuk 

Lta-^jjSi (j\j ijrTit nil j-i^ iiSjLiiJI 4^^1jl!I (_jJI i-j^jUJIj 't-jjj-tl tlr>-»J u Jj '-' 

4_L<UJtJl ^ufcLtXlj (J n ( 11*2 1 jj-« ^_^j'^l Jl:>JI ^aIl:>ijLj ^c-AJj^JU^ i3t_<Cl:>iXlj CjLa^UU 

i4^^L«JI tfji^ 3 li I" -^ I i_jl^:aiJ Sjijv <jiiLj<Ijj Wd-^ I J 1 J \' jji (^jSLx-i (_7J-!I 

j-JHm L^jvjiaj (_jjJI CjLlIK mi'^I ^^« ' lj-Lf»- i VI Ij^jjj (oi^ 3 111 ii^LaJI Lai 
V 5jLjJL>- ^ J ■-' "■ I ■> 3_jjj I . I U ", " (_ylllj (_j.ijjiiflJI '_;« '^11 (.7^ (_yjLajUU 
j^Id lJ-3-^ JJ^ *^3j lS' ^^H-'-"-^:* '-^J'-* 0-3^ '-**^ ((jj-u£jLa tt j mi » ^_^l r'Ll:>tj 

.(5:1 23) (.^jUI j^Iiill j3^^ 2:^)" J-^ "^ oLa^MI 

Ll>._jJ jJSjJ I SLcjJ 4.>-LtuJI jijej 1 4_Lfljjiii! I J 4_uiL«JI (jjiiji^l i-jLlC, (_y3j 
L^ iSJjJls. Ll»-^jjS[j (J^ lt^ /<i£lj>JI (_y3 /a^ LjJl^ji^ 03^J ' ""'■' (j-^ 1 hot" 1,1 
^1 I ri tVl jt_a 5.ij.ij fiL^_Lkaj LL>.^j_tSj Cj La^ U t, 1 Ll^-^^jSj ^Lj ^^jlL^^j /c-A 
gLj-ol *kj1 J ' ^" J i«LLjjL>- jul JJ-* * J' '^" 'I Lt^-^^-tSJlJ La L^ (J"**Tr '^-hi-^^_3 
4lLiL>- La ^jjtxj (ji i_^i^ ^J-^'^ Cj Laj U U Ll>-^jJSj qLi jailjJI Jl>- (_yJI ja^ 
(_y^ (tt^ji (j-tiJI 1 .1 1 r I J i<ij^^L>.Ij 3j \l ,^"alj 4jjjj jJSLJka (j-a * ^ '" ^" ^ ^ Sjjj 

(_y.3 SjLc J j 1-^" V Lp-^^^jSijit 3jaJL>JI jLiVI (jl l^iflil ji^ -1 j • "I -1^ Sjjj 

ij_jjLaijVI x_<jIl;>J,l (jLp (_y^ L^liijuj Ltjl Mi'itl JjLJ (Jj S^^SLJil I j'^j;!-^"' (J^vlj.^ 
i«3_»_l_LlaJI-AVI» (_yl^ Ct^LuJ' '^! LLaLal ^ ^ _■_' V (j^^ (j'j^' Cljl^ JjJ (^gl 
(_;;,_1_L_JI jj-AJlIJI uljVjUi-a ;- 1 U iV (_^j'i/l J^.JI oUlj.^1 (j^ i±xjJl^Ij 

Lj.:>.^^^-tSILj ^j^ ' 'I 'U ^ 2iJ_A i^ij [j^ LlA jJ^LojILj ^t Lu (J-Aj i^_^L<iIL>- ji Ij 

^jjSjn mil (^.ilj (_y3 'l5;JjJI Cj^Ij (j^ '^-'-*- 'l-^lj.i ''-'^ Cjjiii iil LiJ^ ^ ■-'jl--" 
3j^_jj>JI oLiilj *l_^l Cj^jJjJ j_j\r \ CjVjl«^ aL^j'^Li C^ILjI (jPJIj Luj jjLjJ Kj 

,i_L!Lu& » 'I i^t I diLoliE^ I ij I II t 
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SjJaj x_<tlj>J,l ^LSjjI |_gj" I ri a (j\j ^iS^ "-^"-Aj' ^^t-^ ijJLcji (jl dJLi V 
^j_JjL>- jt_4-IL::t_a ^^jS j.j>-\ ^j '^ * iL-AjJjLj iJ^j-j-jLLJ LAJj_ij ^_7^i Lajv^^jSHJ 1 
jj-^Jo (_j.flSj (jlS ^U . ..jll (jjij^l Ujijjl (_5-i^ I J''"'"' ' "„' (.7^' '-i^^ls-'^-'^W 

(ji JUU L^ 1 <1 |"|J LjjIJJI ' '■'' ■ "J ijj-i (_5-Il ( JJjLallJI '=l->-J (_5i^ "-"Jlj) '''^ ' "j"^^ 

(jj»_oL>JI (jj_2JI (_y-3j itLLiiiJI LliljJLa (_y^ L^j'j-i SjjJilJ jjj^a^s L^J j^ljJ 
4^j.:>JI J-SJJ 3_Lo'i/l ^se^ (_y3 --^.t^.tl Lfc^l r-jjjj^jv icLJa 3JV tjK j I'lir 
La l—ufc Jljjlj (ji (_5^lj "^J i(_y^^j-iSllIlj (_gjLjclLll JaLiaill jLiJijIj 4 joUII 

La «lI x—^It-x-a f_^ LjjJl>- Ij_uJ(3 CjJij>o (ji »j !-->"• ""' 5j^ (J^I <IjLl>-^jJSj 

La 3j-^ j_i-L.trLjl CjI Jl^vI (_y^ iJul-ajUU Ljjv^jjSi 5j^ (jl JiJJ,! (j-aj 
LxtfD^^j ^i^Id * '-^ ^" L^i (_^j_uL_ui *(_7-*^ (_^ cJllLl^eJ ijy-^J i Ll^-^^JSj (j_a ' ^^ ■ ■ ■■ 

LjjlII cjIjI^JLI (J1.ji^ I (j^-(jVI u^^ i j 1 1--' « " (J^-Jj-4-h.<Cl>J, I ^ u ,". iVl )«_i.4:v 

(_yj| 3_i.C.L<iIL>.VI (_y^vlj_Lll (j_aj iCjLaJijJI (_yJI 3x.Lu^l (j-aj i LlLlII (_yJI 
Lj_ifcjj»- Vjj>o JlljL>-i Ji^ (__)iuijJI Jjjl Lii »_;''--'"ll (jlS lilj id-u^l jj^jI 
(jLs ix_4ll;>J,l 4ii.l Jj i^^iaj 'i .^"al ^| \l ,^"aVI 4ii.| jj (_g^:aj x_<Ci3=^ jj^ 
CjLajl<U (_yJI r-LijeJ 'i .^"al ^j^ \l ,^"aVl | jjfc Jj-a-"ri n CjLa^Ltil Ll>-jJjJSj 
(jjkljJl I "'J "^'~ (_y^ CjLajUU Ccse-Li-o i tf^p- i til La^iaJi, I 4^1^ 'i .^".al ^| 
djjfc itLiilal iJJjlS (jl tjJj-SJLl i—ajjiajj , 3j \l ,^"aVI i^2\} ^ i "j'ij-ll jJij-aJkl 
r-jjjj^jv 3Jlj iS^jjlII (2>c j_jajil! I 4lji iij (_yji isLuLoijVI SjLiajaiJ (j-uiL^LLoJI 
(J-lUcTJ I 4 Ij I iij (_yjfc Cj Laj U U Ll».^jJSj (jLs iS^jjiil jJj-A jjlij i. Ij I iij (_yjfc 
■ (jl I ri "tVI 3^AJL>J l-^^flalijjj 43jj(Ji,l oJl^J (JjSjJI 

<i^j.i (j-c j-kiJJI ^^« '-» i"-^ " (jSLs I Lijl.i liJLji cjl-ajUU cxjlS Jl2J 

(_yiljj i—SM^li-l (j^ 1*3;!^' i>JLJiLiuJ Laj I L^ I '11^" I riaj tij Laj U <i 11 5tlla-4jL2jjl 
JjLt^jJI j_3|^j 3JjLjJi,I Cj La^m I ftt:»^»- (_y3 (JSi^II -' -> '^"11 (_jj| cUijvj^^ 
dJJJLSj lOLaj 1< II ,j_a JjL^I ^S^\ VsJt J-a J^UlII (_yk: SjjLlII 4j.<ji«JI 
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5-j^ S I rl < llj 4 J I III J I ri tl 5j_2_L! I J I IlLmi ljjLJ-a_a L^_Lo (Jjt>- (_g jJI l«_ll3jJI 

' ^ « " 1 1 jj^ 2^jJ (_yJI LijJi:>JI «_4ll;>J,l J-i-aj Jiil 3j"al ^"illj 3 J \l ,^"aVlj 
jsJi_i ^^1 f.j_xA2\ (jjj oj-iiljJa fS-^ij «LjIjI (_yi-C SjUj I III! L^J(-o Jjt" I iij 
jjlj_a J . ^ i * N dl La^ U U Ljjv^jjSj dll 1 11 1 J_^ i«LLaLbjiJ cUijl3 CjLa^lt_a 

3j rt"i 1 11 a 3_j£.L<ili>-l 'jlj-ii -1 ^-^ ^j ijjjQJI (_y3 ^Lc. VLls Ij .^:^j jGI jj LuL^ 

ijjj I 1 11 II (j_o LlaLjul 7t-JjLlJI Sj^l j (_jJI (J_iJeJJ i4jJlJ-"i i na ,_Jjj>.i ^ I'l ijij 
j_L^j 3_3^La j^i Sj^llj^ liaLiJl-j l^Jj" i nj (j-ojJI L^jJ^ JLis (_y^L<iIL».VI 

5Jj J I II 3JL>- (_y^ l:jJjLj ij^\ 4j^LxII»-VI cjL£^L«JI S^Lj-o J^-^yj iSji^jXo 

(_y^ J ^" ' '■ I La (_jJI J-iJ-uJ jGjS-l (Jj Jl:>J I I J-it Jii^ '-^J-i^ '-* *— ''^-i-^ ^3 ' 'I^L* 

La J_l^ LJj_iSj2J I_j-lILijiI ijfjd JUJlJ^ CjI ol I nil 7"J-l3 'J't!-*t!^ 1(J|Jl>.^Ij (jLifci^l 

-4_LjLaj 1 < 111 5j_aLiaJI ojui <1>-Ijj UJI-LaLj/ Ljj-<ii LaS-4 K i~il,l jjt^s^ 
i'\ I iiL<uJI Qja jSki CjI j ^Jj iJ^^ J I 'Lj^LaH^I 4j^Jij "-jLlC. ^^ £Lj^L<»Il>-VI 
Cj^j (_j_»ia_a_uj/ J J-JJ La tj^'^^ ' HH>^ ^'j SjjiLliiJI ojui ^IjIbvV JLaHSVIj 
J^l ui U (JjLij ^J ^" ' "J i^jLi-alial r-ijju (_yJI (Jj-aJ (jl (J-l3 jjir^ii t (j-ujj 

(JjLjj 4jiji JJI 3jSLUI j_>«Ij iJiiLa^mi > 1 1 iij 4^jj(Ji,l jjljjij 3 U r\j 1 1 4£[jLJuJI 

a£L>iJ (_5-1JI (j-<-jlj-SJI jj-Ljj (jlj i((jjLaj;l<U CjLc^jJil (j'j-i-*) "-^Lajl^U 
(J-Lj-Lalll SJjUtA (_gl (jl .(_yjLajUU I .lUllj ^La^Liil i^jjil\ ij\j 4^^L«JI 
3JjLje_a (_,-* 4-LjLajUl,l (Jliljjjiim J «i mijI 4^LLaj JLxj (jLi » j'l^'tl r'ij.flj 
Jl^^I i_iI <j"ii III ^LteILuiI j ^.Uj. ,.i I ij I III dJJjij Loiui J.uiA!Li I j_;l'' ajS:%^ 
<ii^LJu (jlS ^uujLiSull r-jjjs-i tjl (_yJI J J i"it (jl LLA (_jj2SLjj iLLajjijal jLisI i_^ 
J t Ml M (ji Jj V (j-L>. (_y^ \l ,^"aVlj jajiiUjLj 3SU"iU JJ-a^l jjk (_, i in'ijJI 
(J^ V tj^j-^l JJ"' .'" ' '■^"'>^lj (OjliiJuJI ' • 'I -^_'-' _ '^"j 1 1 (_^LajUl, I r-ijjii!l 
.4jj^Ij 4j^^Li.'i/lj 3^al ^",11 jj^'^l L^ ' • ^ ^ "■ j 3jo iti I i j"'' 

. il U II CjI!^ I jI .>. ^ II ^j_a 4-^j_4.jx_a L^J^ ^^l-^", , ,.:l •.t^H^smj Cj Laj U 1,1 
(j_a (j<i < \ LjJ TT i^"i_l (jl J-ai (_yi-C 3 li h-^l l(j(j>JI (_yl^ l(jjl?"l (_y3^L>JI 



an 



4 : 7 Sj-iiill f_^ oLlLlS La jji Ijuij '3-^' ''J J '^.' L^^a-o^Lo JJcaluj LiuLji- 

49dj«lt flt'iiVt^ taiU^la^t L»^^j^ iffi UUalt ;^ 3 :7 

L^j^ ^^* ' (.3-^ J-A>^V ' ' '■^^^ \j-it (_y3 Lufc ^ A"s ij ijijQJI jjjui (__>^L>JI 

•.Jio 

.(jljiiJI aJJt ^^« ' (j^j iU^jJilj 
(_yIL!l ^ ^ ^j .U'.tlj cLujiLj/'jI <ij^l.xIi>-VI Jlijjajil (J^IS <ljji "-tJLj^ " -^ 

CjLojAjlII Llj>.jJjjS[11 3j^li!l jbu'^l ^ Jj-aiJI I jui ,j^ I : I :7 5j_lflJI 
JjjJI (JJLo (_yk: i((_^^Lv^l-(_y^L2iL!l JlaJI ,^ ^^.tAT.tl jjjJI ij_^J2lII JJ-JI) 

Lc>-jL>- (j^ 4_iS^iJ La I '_; ■-''^ J Vj . (j.<u.lCJl f_yl>-j 'J^ 'I ,^"aVI ji ^^^jjjLuJI 
(Jj r^^LfllUI 4jLjLLa (_y^ JJ-^' JtJ^ Tc-iIsljJI ' 'J J ' ^ ** Liii-lj (j-« '=^!Jj ' ^_;'^''l 
'ij3._j]jJSIlI I CjljLiitil (j\SjJ^j.j^ [j\jLXJ Lx-a CjLajUU Li:vjJjjS!jJ <laj3JLll 
AJuuu^u "^jo I fit (jl (3^L«-i Lx-a 'UjI^^ (j-* J-i-'^ Cr^ cdJi t_!^p^ Vf i<l>-Lm 
(jj^>_uSLII (JjLaj ^ -i^^lAT.tl jjjJI ^^Jla (.3-^J i<ij;v^jjSLl!l 4 J o" -»■ 1 1 «Lujj(JI 
A IroU ^jijl^'"tl cLL<Ci:>JI (j-a Lcjj I ijlr Ijjiaj^ (jl r-jL>Jlj jji-ljjl (j-« 
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(_^l JLiil J J J I II (_, \c LLA iXjI-^' <JtP-0 ijj^'^' <_2jiaJI tJI i^a 3^JL>J 
-(jSLSill JjLill |_gJLa^lr j i(((CjL>JI))i_2ljl3'i/l SjJUia SjLtlll ^-^j->- CjLj^LJjI 
«GjU^J (jisj^ (__)iajLj| (JjljeJ '^^^>- ^ ' J^ '^"j '-^j'-* <— 'i^jJ.I ij-2j V (_^^L>-2l 
<iiimi d.flji>JI (i^S^ilLol s Vjjk (_j^ Jjj i4Jl JL>-jj (_yjjj(JI (jLxjijVI (J-S^ Ct^ 

(_y^ La ^^jjiij V tlr*^*- lt^ i(j-&lj-II Lui^lj (J^Liil 3»ULS <JiiLiLvl fs-^jJ (jij 
I j Ul :; ,,.y SJjLic^ (_gl (jjj 3^L«JI t?jLdl (j-a Sljla SJ^i^ VI LSa- fa^J^I 

«_£lj «_a dii-ljG (^isl-i-aj «^l^l \jjt Qjjji'^ JJJ.3-J LulsIj (jjiJjL»iaj i_^i^ 

ljjjus\X\ *La^l (j-« "iiSlLa ^i^pj Cj Laj U 1, 1 J '■^'^ AjvIjj Lijl Jj^l 4j^5L>. 
CjLjiLujiJ djjiaJI uljjJI (j-« •■^■i^j J^ "^1 '-y^^' Lt^ (J-^ J J-*^ L>J I JjJ^J 
dil J I III I II '^Jl— 1 4_<i_i_La (_^ji ' 1^ ' "J L^ 7-j I II III (^pL^l^^lj ^_^^'2l Jl:>J1 

.3_LaL2i!lj jL-olaVlj S-Lmljinll 
ciiL t -< C L > ii.l 4_uj_ij ^_^ Li_i_uL>- ijj^ * *-*]j ^t cjLa^U III LL>.^j_tSJIJ (2>SLx-j 

(j^j ^ I'^tl tjjLJuJ ajLc"^ .Uj , ,.jN di Laj U 1 1 jjj (_yjjilj (_y3 cdJi jj^ jojkVlj 
^ ^ , ^ "»■" 1 1 •al Jj-LlA /^_iIlSLj_uJ . 5^^SJL»_a «Lt:?E.^_La (j_uj_ul ^_^i^ «Lu^jjl11 ^jl JlLJI 
CjVU^ ^> SLoLa^l L^:*^ (^1 aiSL^I oL.l£-aVI ^1 5jLi)/L.-j_ii: V 

3-JLL4J tJJ-SLj jjl (j-SL«j-(3-2^>iJ jjl-^>_a3l Ijui (Jila jji (_yJ(-a |^jL2Jl (j li" J Vl 
' '-^^ ■ Vj iSjjJjjlII mLc LlIL>- L^la (_yJi-«J (_j^l ^iS-*^' j-^'-^"-^ (»J-ik (J^Ji-a 
(j^j ^^ .^^tl LLaljiJ-" I III (jjLjJ Ljiajl (Jj Ja^ 3_LaL»JI CjLa.^1 (3j>^ tii! ja 
JLls.^ di!i Jl^xj Vij 'o^J ir^'^l 'I-=^J (.3-^ C7d>*^' Mj-*^'j L7d>*^' 3j-^' 
JLjjljj laVI ja-^ILiiJ 4jjjiLjiVI tliljL^I ljLlujS*^ «Ji:>.^ juiLla A "j miLJI 4_ujj(JI 

j"'^ '^."'J L^Li^l (_y^ f^ j" ^" ciLa^jLiII Lo-jJjjSj «_a j.xiiil L^^-jljj rL?^ t*^! 
■ S J J ii"i 1 1 1 U j J-U3 L>J I ijis LlLusI^j U^jjju i_JLLiA ?-d-*^ sLa^lj JljjlscjU L^ILJjLaj 
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3juajfcLiJ,l 4aJ^jLll 4j^L<Cl>-VI ^SaJI (_y3 CjLa_ji«JLl jj ■ ^~ (^ /a^LcIl (_yjjiLji'i/l 

i_xjJLj,>U L^jLls I". irili.i 3_ii:.j^ ja^U^ (>j (J^Lilll ^Lj tjLp-VI i Ah] 

i<i_LJjj<JI cliLt-»ri-j»J,l (Ji-ljiJ i_j < i"i_i (_gJJI ((tix^LiiJI)) Jl2jL1JIj-Jl2ji1II lIijJj 

iSj_ikL2JI sUjJla (_y3 JJ^J'.' (.3-^-5^-3 (J-"^^^ ' L>"-5^ '^'■'^ Lr^ JJ>^' ALlij jLi«3 
lill j (_jJI l.al Ml iilj n_gjj|j.j>JI i^j J 1^ ' «_o ^ I iitj^l jajLiUjl j»Lliu jJlxI (j^j jl 

SjLc <i_i_ijjLjl Cj L<-«Cl>J, 1 t—iLtuSlj i(_yii5jjiJI i_jjj.^jj SJLtiill 4 Ij 1 11^1 (_yjk 
CjLajUl, I jjl . iGLjvLioj d"l ^ 1 ,^i J .^" ...II I "i it Jj V (_yl>- Ai-aa I (_jJI jiijJI 
LUJaj ^^ LkjJL^I Laj iS-lLs-IoJI .-.I .:^al r.tl jL^Iil (_yk: SiSLi SjJlS i2jI j 

jtjjiLSJI (^UHll (—fljiiSj d_jcL<ili>-VI cjL^;»-I^I . UI ^ . ..V SJLts 4 \t t ajj i^jJ^jlII 

«L^_L^^v (j^J t^ I luJI j^Ji^ '^J 1 iiy^^_3 L? '^ ' '!>^' ct:*>"*"^ fcJLjtJl ^j_ALli jj\^ 
. I i . ...All j2^ "J J '^"-^^« jll LLI Jj^ jI- Jj^ La (j^JJ I ' . ...-"i 

cj L«Jijj>J, I (_y3 L&j-uGj iJiiLoymi Lp-jJjjSi 3_ilr La q] f^^Js i_2^Li. Vj 

1 t J "^ Cj LjL.<i_j.^>m aJJb (3^_i *^>-^' Cr^l LttL/^ L>^J C>* ' ^n^-". ... fiLu^^jul 

Cj\juCl>%X\ Jij-4.>-J Cj Lazuli j-l^£l t jLLa_a (j^ jt_t.uL(IaJl ^^^jiaaLjujl jJ-^ie-J q\ 

(_yj| .U. ,>.ll |j_A lS-^J:? '-*t'JJ 'SjJLtHo ' " ' ^ J ; "^ (.3-^ I U ^ I . '--. La^j^ sLujjiJI 
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x_^ljJI IjUfc S-jJij L'l.'l^<1-1 (_y^i->- (J_aLiiuJI (_gjLLil:>JI LuljJ ^ "a j tA '. 1 1 Jijjij 

^jj^ji II (_Jjj>-i SjLv Cjlj-iilLo (_jjLo^i«J,l j-LtHil «_a (_yjjj(JI (sJLlII 4jvIjj 

1 oil 11 (jl /jiJLlJ (j-a (_yLulj_<jiVI (_yjjj(JI plj-Jl =1-1^ jii I iM I II La jjfc Cjlj-Liltl 

ijjLjJI L&jjj ijii Laj U 111 Lt>-^jjS^ (jjSLuj/ (j^jJLsJI LiS (j^j ''-i>^ ol_5 

((JjjjLjJI J .^^11 ij-o 4 ",6 Sj-ijill jJajl) 

S-ujjjJ,! cjLoJLi 3;iU"iU J$l Mill ^1 liJLuk i^g^L-olaVI jjt i,oll (_;r^j 

i^jJj^pjJI Jjljll JljLc (_y3 >l£j1I,I ,__yoLiJtjVlj AJejJalllj 3 1 1 U , 1 1 j 4j:>.jL>J| 
jjIJlLJI /<sJa-«_o u^ (_yJlSLuJI /siejialll ^ S-o^LJI (J^Llil (_yJI S^LiaVLi 
LJj-lLo 50 (^1 LjjjjjiJ Lj^jlo 70 (^1 J '^ " (jl "s I II jIJlju J '^_; ' ") 4_ujj(JI 

.((_yJUJI JlIjlII SjL^Ii 
^ J ^ ^ LJ-'-i-^ Jl-u-u tJJJ vIJUJLaliJl tfjui (_p (_yjjj(JI (jisjJI 4j>-Ijj 



5 J 1 r La j»Jl^j jLj-je-JVI (»Jt^ S-Sj.;*. ^LoSlJlj (_^ljlL<iVI j'C i mil jLt^Jl 
La J.SLI (ji«i,l j-i^j ij-^' *Ijlj(JI 7-jij tf-ij I 111 7-Llo (_y3j Sjojft*^! cjLjLSL!! 



:^Mi>JI Ljlih?TTI ^4^li I :4 :7 

LlJvjJj-lSj 4a^L«J 3.oL«JI l_jjljJ>Jl ^^* ' LlIjIJj iJ:jJJL>- (j-« (_K3^ '-*i^ 

tfjjfc jju-oj^ (_y^ S^jLia-o uLciia Sjlc 7"j-til Cj^^I (jL^-j i)«_4lL>iJLLj iJiiLajWU 
•.3.<uLaJI J Mil (87) (_y^>U. j-iLL ji L^jJiuLx i2l3>L»JI 

2\\UA\j SJLjjJI LjLUi3j CjLa_ji«II Ll>.^jjS!j - 

(JjjjlII jijLlaj oLo^Liil Ll>.^jJSj - 

SijJllj CjLajUU Lt>.^jJSj - 

d-» ,^tlj CjLo^1«J,I Ll>.^jJSj - 
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.fO^iialiJIj CjLajltU Ll>.^jJSj - 
d Ul , ,.tlj tLiLalj SdjjJlj di Laj U U Lia-^j rS'i - 

iirila^lj iLrUjJI LjLLbij LJUjlaXI Luv^^:^ 2 :4 :7 

tljlr (_yji La jJlS liLLilll ^ Lo-^jjSlllj ilUjJI (>U 43>L«JI (j^ (<»-I 

^^-» 1" ' " La (jLa (jj^>_uSLII J-SHtj LiSj nJiiLajUU Ll».^jjSjiJ 4 j . nilu j^^jJI 
iJLill Li^l-L^ jjj£Lujij-jjl^ La^ i3JL4J«JI (Jjj^li! 5jijJl». i_JLLio L^i^ lJuJj 

jLJiilLJV JLjlS J-aLc Liiaji ^ j"" i(Jji>Jlj /a^LcJi,lj «jLi.aJl,l 3 H t* 3_l»-L1JI 

L^JI^t i" M.Li jl (j,-lcl (j^l L^jLLa-Hj-uL Lai LujJl cjIjL^II SJLjx. bo^ 
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/<S-4-lLljl Jl^J (j-«l-« (j^ 'j-^J-*-i {*-' Ui-^'^' LT-^J .(J-lLL>J,Ij ij-> I r^ U j 

CjUjJilll "iJLifcjjj (JjI I nil (J:>ii 'LlII joJij (2>^ -' j* 1 ' " (_jJI (_yAl^pj Lx-« (jiill 
<iajLiJI (JK I'l'^l (jJJ^J ^ ^j , ,.j 1 1 (_a^^j (^JiJjJI ^— _;-»l"j CjVL2Ji,I (_ajjGj 
. ,U^" , ,." i(_jL>- (_p (j-« SJLxjJI j_caL>o Cj Loj U 1, 1 Ll>-^jJSj (jl .4£jjalil,lj 

(_yi (.3-4^ ''jj'>^J j'-^^^' (.3-'-^ tii^ L4-4JJ iL^lj^ l _.l-a-" ir i 't j L^jL^A 

(_f LLnj (_5-^ L*^ nj'^l «Lii^ (_yjk La j_yl^ ^ ^ j" Sjjj^l "-l^jJj iSJVI Aj (»j-2IlI 

^ Jj^ jJJ LJU. JjiLjj J-<i-«JI SJojiiJi (j^ jjVI (_;r:o. 3jSLjIIj 4l*j'!^l ^ 

lIi Laj U 1, 1 Ll».^jjS[j jjl (Jj-flJ (j-o i-ilLui 4-<tjl I'll" 111 SjJajJI eJJt (Jjlio (_y^ 
(jLcjjj/ iC^J^ SJLLlj ^1 L^l>.lj_a 4jljiJ f_^ (_gJiJILj/ I j^j ' " La (jLjii L^Ljii 
1 iiiMj 5j_jJl>. (_^I^j_u) TtH^j ^-a-til (_^^ I t-l) ii JL«_a ^j^*^ * jj^L>. ^j-a ^_^-*^M^ L-a 
J_i-ibLj 3^Lx.l VI I j ""' I "■ 1 nlr Laj t^LlILi 3jkJjL>- . " 1 1 . ^ . ^ ^-'j i_ajLlsj 
(_flj^ (_y3 (—ulSLII i-iij 3 .J I U 1 1 SjjJijsJI CjIjL^I Ijj I ii'i'Cjt (j^iaLtll CjLi^ 

(J_lif JLII Jt_J_4-^v ^ J 1I1I cilx_L>. i^_5^j^l JJjl M I nil Iju^-I )L?t_l-ol ^^jIdjLjlJ jj_* 

Sjj^ LfcUjubLi (_j^l jLikjjVI SJLv jl^^^ j< Tii II U (j-aj .^ ^j^-. . jjuu ^1 

jL&JjVI I Jlj* tijj ij\S Jl^Ls njj_2JI I Jlj* (j-* CjI J ' J < J I iillj iJlilj m"i I nil 

A^j^l LJ (3:^1-3 I ukjI^^Sj ' • « ' ^_' i_ajjJaJlj (J^I^jlII (j-a icj.4J5c^ (j^ 'I '^"aVt 
lill J ^Jfc (jj!j i^iaLtJI i^^^'^lj aUJI jljJllj 5alUn a.roj^jjl jjL-aJll liUj 

c-jj"i ?j (_5Jl1Ij Sjjlill 4jJiL»JI t_jj^l jjj /<sJL»JI (3'>^5 43j^mi (_5JJI t-ALJI 

LjiLc (jlS I II (j^ Sj-iiiill 4_LiILiiJI (Jil<s-! (jl (J^l Vj ii> J Ml" II 3^L»- (j-a LlIl>- 

i«L«_j_3j-jl LL>.^^_tSIlJI ^Jj 1 11" (jjj I III g| 1 1 II ilu <La-oL>- (_y^_j.2:>. t tlLij ljja-£i_a 

SjLa;*- diljLjIl^l I J ' "--■J ■^"' (_ylll 5 ^jl ,^tl j^j^l j3l (jj I II La (JS (_jJI i—sLiiaj 

■ l^.il iio'^lVI jjuJI CjVjlji^ (_y^ ^^i^' 

Ll>.^^^JSj (Jj^.>o (j_a ^^* ' 'I «Ul3^IIj La ^"^ '^ * j ^ * (jl u-iiJi I ulr t '* '^J^ 

* j^'^'ll (J^^^ Lo LaL^j tCjLaJL>. ^JLt^ (_^l 5^ I "i.^ll ^JLq^ q^\Ji] CjLa^LtJll 
jj .^"11 I jui (Jila J^J^ jLv (jlj iSx.Lu-3 511 ^^ ^1 S^ljJJI SJLft^ (__>iajL3 

5 J III 'ilLi dll J (_yJI ^Jj La 3^ ijJLufc (j-ujia S^jiiUI cijLLAlstxil 3jiii;ILi 
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1 j ""^ T V i^J^ I jj'a CjLoJiiJI / " 1 1 ^ I U a CjJIjLo (_ylll 3_loLlII lIi 1 » o"i -a- 1 1 

IjLlLj,! .3JLLaJI (ji^j^ (j-o SijL^JI jIjlc'^I o jui t_jL»jljjl Jl^^'^l ^ JL^ 

(_^LlILi jbjjj i3JL:;e_a V 5jLj}-L! 4lujjj ^^S: SJUajJI JJijl^ Jjjj, La (_yj| 
ajLiajsJI jjijjsj ^LLo JJJi:>- ?<-^J (_3-Il j-o'^l LLi J ' ^_; ■ "J f-lj-ill lIiLcLj 
Lcjj <ljjj La (_p jl j"r Ij (JjiJiJI 5jj^>_ci5 uJ^ (j'^1 ct-*^^ Cj^L^ (j-'J' 4jjL<jijVI 

Li>- ;>jl j"r Ij (JjwiJI (J^Jl2IlI aj u'ltl ojLjfc j_Lij JL<Ci>-l (_yi^ i_y-^ l5' '-r'i?-^' 

7-jl^pJ »_x^^l 1 JLA iilj|_5 t Lu_uL_ut LlLL^-4 p^'^ I ' * Lrr^ -^^ ^ r fi ill ^J '^^ JJ-* 

dJJjj i<ixulj (J-«J<JI iIjLcLjji JjI"' ajjijuus (_jJI ^^Ja (_^l tiJJj (j^j La tlj^l 

jj_a fC-LUtlllj ^ "»■ i^tl'a i =^l_^l ^-^^ * S^Ll (j5-tJLJ V LJuLlijJl ^^'^ * ^1 t_^^ (J-« 

i4_i^L<Cl^v 21 1 diLujj t nUj (=^L^1 JJ-* * ' '^ ' ' 21 1 J > < ^ rt ^^ilLx-i /c_Aj_liij ^ tj^J 

5 t;^'al ^1 Ij (j^ ; ,,i U 3-jLcj Jlo L^Lutl Lijijjlj (_yl!l cjLl>.I^I (j^ dJLuiLi 

^jj '^ ' j _■ '--> ' J 4JL«jlII i_^ Cj Loj U U Ll>-jJjJSj juI (jx. 0^ J (jj I II La (_p 
Tc-o^UI ^'-^ ' _' S-sLjIsI ,j_« 1-dJi I " J ■^ • _' "^J C3-i>-*^' UiLc f_j\r ^jji-Li jl 
jaIL>o (_j_ijj(JI jtjJLtJI 4_i^lj^jjsjJ (jl (_yJI ajLJiiVLi L&IjLjj (_ylllj i4j-3L>JI 
(j-o '/45 (j-« "tO^ "-* o'^ IjJij <ijjiiiJI oJl^ u-aLx LoLalLikI (_jJj-i q\ i nlf 

^J_t_U (_^^ L_fl_t^i lLsJ^ (r^ «LU^ t <Jj"m I II L^-fl cLu_U I 5 ^j_a (J^l » >>-»-jl (JlS I nil 

(jls I III! )«-jjj3 (j\j jjjlJuJI (__)iiaLLlJI "^LojG (j-* "^ihJ lS'-*-'' ^"-i^^jJI J-"*,? i(j.«-»JI 

Sjii-ljJI Sjja^l^l j.£ljj(jl Jjv'^ o^-*:f "^J 'Aj'j^' tij-i^J C7d>*^' LiXlc (^^ 
(jl VI i(jjljlJI <ijjL jf (jjl>JI (j-a p^ CjIjo-I (_y^ ^T^LiJI JjJ (_yJI SJLiJlil 
(_,_Lc S.ajj" I II 111 (JjjJI SjJL^ ^ — I "■ x_a ^ <i~i I iij (jl dJ (jSL<5J V i«_»l3^l I JLA 
(j_u_jjj i«LjJj^p_JI JljI^juI (_^LiJe_j 21 Sj-tHjlj-a «L:t_u_tS fiuL^Jul (__)iajLb ^>^l <^" ^1 
(J_i_oj idJLl) ^i_i tLcjij i"i a CjL&LsoI (_yjfcj i4_L5=i:>JI iJliLiLsol (J-iJu (jl LJ 

Lkix^s cjj>^ Sj^jjj^I SJLjjiJLi <iJ>»JI 5JUjlII J>U.I (^JI ^^jLiJI Jj^ (_>^ 

Aj>-^ I I J ^ « "' I ^ a J 1 1 JlJ^ , 3j \I ,^"aVlj cLlIosIj <:Lu-uI j i nil jt^ljjJI jj^ 
(JjLjjij Jill Jl».| .aljj'ii III (_yJI 3 ^ U ^ : 1 1 JjjJI j_y^ Jl or '^1 i—iLaj-ol (j^ J-i^ 
3JLo_«JI ,j_a jJlJs j_i^! (j^ I ir^l-^ SjiaiitJil SjJLwlII S^LiSLII i2jI j r^^)" 
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U, Ij-laJ J_LjiLlII 5jLc:V ^jliLaJI aJl^ j j t^" La LJli: SJUjJI ^ 3_uljJjl 

5j-IL2 jJl^^-Ls I (-jjjLjJl i^j^^^ JJ-* M-''-*>-^J cJ-**-*^^ CjIjLc ^j-* "^ jit^ i"i I iiju^ 

C.I U^tlj ijjt«j| |_2jjjJ iljitisJI t-JLLail (2>^ J[>-*-* (jr^ 3^*"^ '-*-^ L^ILoJii- 

Jljljj,! 3_1_<J_LJ (_y^ J o"" I II J (_y^ JlSI jJI 4jJJ (J ihI 4"hjjU (oSljtJ (__>^L>JI 

culjjKJI t_jJGj>o (_ylll 4jla^l 3_ujj«JI JjjJJ 5 jiiutLi iiJ^aj l5 jJl ^ ■"■^"' 

(_ylll d_j^LiIL>-VI 4 liKIl Ji^l Loj ttL-ul I ii'>JI I j "> I J " (j-* ^J'^'j Ot!-*^' 
(j-C Laf . tjl.aj I II llj O-^j'^'j '-iJ-i-^J J ir^ a l_P-* ijj-^ liLIJ d-stjILi L^JjSi 
5-a^t ii"i 1, 1 (Jj jJI I j 1^"' Sjjl III III itJjLiu^ (_y3 "Ajj^jlII 3JL«jlII (__)iajL3 ^^1 ,^" ^1 
3_i-a_Li.jJI I i " 1 1 1 '' (jljL.2jiI Jjlj j-lc. JLiia-l J j"'^ 3_ujjiJI (_y^lj'^l f_j\r 
ijlj-ui i_!j_L>- 3 11-1'' (jl (_5-i^ Sj^l-C I'ilx-i'^l <1j1«j>J 'LjejUi 4 jj I nil I L^j_La 
(_yj.t>-3l J oTii II oil "ijjiLv j^\ I ''^j' 4_iSj_iiuJI Lijljji '-^JJJ Sjjji iiVI Lu-oI 
diljl I II ii^iJ J .><ai <iLu (JIlx-i L^L«.<Ci:a-a (jij 4_i^L>- <laJjj<JI SJLxJiJI (j-« 
(_yi (jLiiuJI Ijui (_y3 J^^^-J ij-*' '-^'-'-* Ct^^ '-^ijj '(j^-^^J-'^^' )«_il-LiJI iJlili 
i_!jjmj (jjijjjj j_ilj.j>Jlj (JAj'^'j rD-3-^3 J i<ia (jILa 4_u^ (Jj-^ 7r j i <i"i (jl 

software cjLljc^jJI S^Lu-o JLjc-o (_y3 (j-<iill 5 '^j-^j SjjiUI SJLxJiil Ijjo.^^ 

. Sj^liii iij J-i^JI «Lji Cjja^so LxJ 5j-i-ul 
lJ.«jtJI x^Ltaj LJLajJbiXI LuvjijJiSo 3 :4 :7 

Sjliil j^i iJ-<»-«-II tjj'sji II (Jj* S^juLLs (2>^ Iiil-<i3 (J-«-«JI (_)^->^ •— 'j^'j^ ol 
■ Uj u -^ J d i^ ^1 , ,. tl 3JVI Aj u , ,. cjj>o cGI jj jl^^n^l (j-o iJjL^a La (jLjijiL! 

i_2j_<ji Cj Laj U 1, 1 joJijj ^^L.LoSjl (jl (0^3:^ (j-o i-iJLufc S(j^jJVI (J.«jlII «^t-«J 
(J_i (jLSHI Jj^ (j-o (J^LjlII Ijj->- J^ CjLo^mi joJajj ^^L.L.t$Ll I (jLs (Jj^l 
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S^LLj j_o3l (Jj^jj i^lLiC (jlSLo (_y3 ojijvljj Cj^j ct^ I ''^J 3Jj^>-o ljiii<^i 

p ^ ****>< ^ (j^LLillj 4_aj_U^Laj1 JJ-* ?«-*lII:?E-4-l ^J t ri Tltl Jl>. ^_^1 fC^_L« (j\ijL^IU,1 

j-^\ \-i^jJS 7z-fu j3^jLj.tS^\ (jLi (JjL2JI i^ljJl (_,lr LbjJ (__>!= I^^j^l Vj 1 1 '^ji 
i '^ '^ * JJ-* tj_5^ tj' ^^^ ' '■ ^ (J-*i^i^^c-i ^ij J(_^^j-ill aSJb jJlLa /^^ 7-LLu_u ^ t ri 1*1 

5j<ijU"ll L^LiiuJj 3_ujkJJI L^ljj^j 4a^L<Ci>-VI L^jjlii I j"l a! 3tAjt;^^ ^ 31a 

jjjJll ^^-» •"■ jl l--"*»l (2>^ l5j'j-^ IjiSLaj . ■ U , , :^ 1 1 J SjLSjJLI d^a^jj^a CjLlILS 

(j-c 3jLiijJJ i_gj^2l (JjLji^Ij 3_uj^pSllVI jj^jjlII (_jJjTi . nj i3_l!VI /oiijjl 

/o^LLj CjLoj 1 » U /oJkJ ^ ■-' «" • "J islj'^l (_y3 ijii- lS' ll>^ At!-^^' 3 ^ j ^ jjtj 

deskiling Luij JLj^'^l ^bjIj^r-Lii^l Sji^^ij *L2jjVIj 4x».liiVI SjLjjj^Ijjj 
VI q\ I II t^iJ ^ ^ _"'_' (jJj '2juj ^^^I (JLa^VI tcjj^j cjIjL^I j-i^»- (_>ii.<iSJjJ 

(j-o J-J-J-^ (.3-^J ' ^ i .' (^l-ri-^-I' *— '->:'J>^' j' 3JVI (_,lr ' _ • " ^j (_ylll f^l-^i' '-^^ 
JLk^'i/l JjJi^ iTjI j SjJVI (oJajJI *bl 3-1 Lsj (_yk: j^L^J,! t>jutjir^"i?"iiii (jLo-VI 
l_<-3lj-J ^lyS-ie-lJI i_aj_C, (_j.3 0JlJ(_S_o J Jl III (jLcujVI Tcjj-ajJ iSjLc j_)iiiJE_cJll 
I j~,^ I , ,.j idii. jj i_t».jj La 9-^^ IjUaHJl jl jjVI CjIjIj ijlil jI JjlIIj iJliLflil Mitl 
CjLvjJ ^ .^ai j_^l »La-j"i I iiVl CjVLs. ^ .^ai ^j-a Llk^J J^jalu (jl tljlr 
jLjJ^ fiLLij^t-a CjjL>. (_^ ^j^"^"'' «Lt^ ^ n I III Laj '' ^j .^"tl «Lc,^^_i_uJ ^ IX^jtl 

V (_yi£. jUkLi jjiJ Three Mile Island JJ^LjI JjLo ij>i j,,^ ^>iJ' 4iLLaJI 

.(63 : 110) ^a^s^l IJLA 4jjLuJl 

jJ-LxLalll Aljul ^\^ I ilU (_^J>-^ *--*tJ-^ *Lt£.H^ )«_xl3^1 «Lj_UOJ_u£lJV (^1 (jil 1^ 

xjLLaJI CjI j j^L^il (_jlr ^^j-iJ (_yjj'^l L&jLiaj I j '" (_yiIlSLJ LiJLj CjLoymi ^aiij 
jjLtjJ V (jLp.'^l I _.lr ! (_7^J ij-jjLSllI r-ljj-"! II Ij lIiLjLlJI JLi-jV (_yJLuj^l 
S-SJjLjJi,! liiil^ SjLjI j-ii^! f L^ u-« f«Ja-iJI aJJt ^Ar ^j t-^ '"' La (_yj| dilj 
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i_aLL<^'^l Jlj-<^j 4^j-«I ^jVI j^L^ll (_yi^ 3^jj-jmi J;U^ (_yk:-(jjUJ,l 

(_j_LLaJI SjLcl 3_La.2_iJ (Jilo'^l JljsJI Jijjijalll CjLlUjiJI <jli^:aj /T^l-^J jj;^-^"' 

jj|j_JaJI ol^jJJ (jrl^' j-?^^' -^■^"' (_y^j ,.-.L ,IU1I (OJ^i^j Reorder Level 
I LJl I j" 1-^1 <— ii I ri-vj ^^1 jilll » u a J J -^- -- 1 1 ijiiLALj «LlJj (_5i^ uj-p^ ui^ 

sljjiJI (_yJI '^ • "■^"' Cj^^I (_y3 4j_ja:>Jlj iSj-ull aL^I j>JLjfc (Jilo ij^_^ L« 'j-i^ 
.d-ijjjj^l (»L4il «Lujj<JI ^JL^jtll (JA\jLj L^ (j^lalaiej J3-*' 

x_«j>JI SJL*^ (JjlS Jjj Photocomposing jjj;ij.aSLll algj-'niLi ^^j'^H j-<j^I 
■ (j j ' ^ ' 1 1 ,_>^Li-3jJLi «_4J>JI cjVTaljLJ-". Ill (_,lr L^j j-»- ijj^l^i(_ylll 3jjllL2iII 
p-LfljJJ 5JLiJII cjIjjKJI ^jJtJI ^jj^llj iJLiJiil cjLiLSiJI (_y^ jiljlj Vj 

I ^ j'^ ^^-O^pJl i t^-1^1 (_^j_^:>Jl JJ-* * J3^ ^J^ (J-*^ Lt^ (JL^JLjI ^j '^^ jj^ 

(JjijlII i_*jJL<jiI (j-« Jlj-"i I iij La (_5i^ ja^i-ufcLj SjLcl (_y^ (j^ ji^jUj (JLxjlII (3^»- 

l^^_oL<jIi-J ^_7^i^^ p^j-iiliJl JJ-* 4_*2jLL?t_a ijliu^"t I II a ^j_jj3^j i tjj JkHJI «Lajl JLaj ^ '-^ *J 

. Luli /<^(j I iiii ti (JjjiLj (j-a 
«lji,lj LJLdjJbdl Ljv^jJiio 4 :4 :7 

jLSLjj iSJijLiilLa vIjLvjjli SIjJ,! Juus IjLpcjl j-^iil JiS L^Ljj" i na i_a^ilL>.l 

^ I '^ dU!^ t^^Ltiii Laj Cj^L%.cuJI da-o^vj CjLxJSJI (_3j I II ilj CjuLlJI ^jjJlII 
,d ^ J a 1 tl Cj Lj_ijijJ<SJ V I J Cj Laj U U /«i^ (_yi JLi^al joiiuLA (jl jj^ js^jJI 
4_L>.^^^_u_uAJl 51^1 ^^ tl ,^^ •_« 5 jLifoj A^l^Iu iCjLi:::e_aj_Ajl jJL^e-a (_^ fiLuoLv 
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Li^j^ a] J oil Tc-j-lj tiiLoj-Lm Lp-jJjjSj (jLa cdJi (_,lr Sj^^-c , 3^ , ,.^:llj 

idj-oli- cLL-caj Sjjijt f nil «_<jIl;>J, 4 J I riilLij 3^Lc cLflj^ (_yjjj(JI UiLc i_^J 
SljJLl glSjl t fi a 5jLjLLj_u 21 _ '^ ^ '^^ ^Lal J[^_U1 ^j-* (J-**-*^' O^^^i cP-^ "-^J 
aljJil i".m JLSJj I LijLjJL2j 4j tt q i n't La (JIa (_y3 iJ-«-«Jl ij-i>- (_^ Sjjijt i nil 
x_oj i(J^jJI SJLLlJ (^jiajjjuj (_yj>Ejjl^pjjiVl Jljj^jJI \jJt Lj-ojJ (_5Ji «LujJ>JI 
JJLc jljj-J ij\ j-Sj^m (j-a (_y3 Cj Laym I j '-^^ (_y^ 3 II U ,11 CjVjljla *-^^ 
jj^f (_K>>a 4jvIjV Jj-cll (_yJI 3I0UJI o]jX\ 5j^ ^jjj ' ^ ' 4jjL(II v2jIjj^^I 

■ ^ ^j ' ^ ■•- 1 1 «L>-J Lt^ 4 U"i 1, 1 j i4_ujjlII 5ijJ,l (jLa (_Jjj>-l jJaj 'l-^^J (j-o 

I jj'^J (jj-o-ij o' I 'J I ''J CjLa^mi J . ^ « I I jll AUi jl jLcV j-J^i Ji^^^ SjJLLiA 

(«Ja£.I L4J 3j,SLjJ,I p jl^lj " (_y^ JLflJa'^l 3 ^1 ni M (jij 3j^Li. oLsoVl I jui (_ya 

3ji iiLm'^l 5j_jj_pJI L-JLLaJ,! JL»-i (JiixJ (j^l 5jjI£[jjVI ^a^ljjl^ ^J-«-ij ct^^'^' 

^..w.^Hj CiLajJbiXI LuvjJjJiio 5 :4 :7 

4j3._jJjjjjuiII 4jjlin11 jlliVI ^^« ' 4J j3jji<iSll »_a (J^Ltllll jjj i_a_j^jJil (JJ3 

i^Jj^la cjL^LuJ cjLiuLJuJI aLsI J-«jl1I '^^jILi 'J^j .^ .11 ^L^jvVI L^la ,dj, ,.^;llj 

x_a ^_yjjilSjLjVI dijLa Jij lL^Jj (_y3 aJlJ-'imiU 4j j < miJ i_5Jdl ^_' '^«ll > U « . >» 1 1 j 

t_jKjJI ijj^>i pl^"' ^ JL^I (jr* 1-*^ liJVI djLs^Liil pl^'i jj^xJI f-LSj)" 

(j-a «L»^j_a (j_a J^biJI /<iSL>o jjLs j^i- 1 s^'-^ lj-"J iCheck-in . ~»ijl Ul I j^ 
4llSjj*- ijji (JiSjjj/ sIIajlj (j I <"ij La i_p (j^ i-iVI ,^"Vlj Cj Laj U U joiij (J^L>- 
. 5j Ij t ril 1 ^ 1 JL>"| ( n 1 ^_^ «lfl L^-*-"] (1>^ (*-?^ "-* l5-3^ ^j j ' -^ * 
cl!LoyL«Ji,l Ll»-^jJSj (jLs ^-> '^11 (_>.sajej Lu^j sLojjlII UjIjixILsJ, A > 1 niluj 
<i;LiLaJI iJliLoJLiJI <l»-ulj ^-» '^11 (_yC^I j-ili-i (_y^ M j " IjJJ i—ijilj (jl (3S>-«-i 
j^jj^al I -A U U -^ 1 1 J ^j-» .^11 JojIj-iJI 3^LSIj Sj^JlJIj 4_ujj^l (jia I i 1 1 

.4jj11^I 5j-lr^ll 

^- lj t\',~H ^^^JuJIj LJLaj-ljtll LuvjJjJiio 6 :4 :7 

V (_y45 i(_yjiSJi V LfcJLs-j Ll».^jJSIlII (jl uj£l iLajLj/ SJjJlC x-uoIj^ (_y^ 
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,::,lojlS£jl Lp^Jj'lVil 6>^lAjlpUI ^IsjUI 

«_iLi-a_o jj-^Ja Qua 4_j^Lu.caJI Ljjv^jjSilll i-j£Ij La jji cdJjJ (JlILo <_j^ij 
p I ri"l Ji^j . (j-<_i3jj>J I (_>ujj (J^'e-a (J-*jJ d'J-'T" ' ' ''^J 1-^ -^ J -' -» ' ^ 1 1 r-LlJVI 
l_Lifc 7-jjJaJll (Jjl Mullj iSjjijJLlj «LLaj^Li » j'l^'tl 4j.:vj_o CjLijiiJj Jaju 
tf JLA ^^Jljl ( ti (J-Aj Cj La j U U j '^^ dll t fi r tijJL ' 1^ ''I 1 JLA «La^^La (_^JlA j2>^ 
J>J_lk ' " • J " ■-' "' (_5-i^ J Ot" I II jl ld_LOJ^Ij 4j^jJ,I (j-« 'Ji}-* CT^l LLS-jJj-iSilll 

i-il A ^ r- Q\_^ (J-al S" It Laji>o 3Jj-o i_j-lILjiI j_i3jjj i(_j^j^l )«_iLLaJI CjI j 
Lajj "V ^j-* ^ ^ ' "^ "'" tji L(ji I II I iijj. (2>^«-4-i (J-A ^_^^^^jijl mLsJ 'd 1 1 III luj 

i5_PJ^_^_lc 4jK i"i vjii^ijjjij (JL>- ju ^ ^"C~ , ,. ji I L^ j ,^"11 (_g jJI ^ ^_^iAr,tl 

<i_ojjJI )«_^ljJil ijji j.jiiS (_y3 Cj La J U U joJij J <"i i iTt (ji >W Tn nU (j-o (J-^J 
4_ujjiJl CjI I II ( iiji,1 ^jj>^^ ^^ ' "J Sjl^Vl J '^*'it 4jjS^l jj-« ^\i>^ ^^'^"^"'l 

J_aVI JaLjjs iSjjIj^I v2jIjjISLII ^ (jyjti!! ' ^.^tl 3_L4Jj (_y=>a ^ (_yJLlILi 

(_y^ (__, U I iijJI SjljVI Jaj S I iij .i_!jj(JI (jj^Jiil (2>« J ('n'l] JLls-I tj^ Lt^ 

L^Li^ (_yk: (_yl^'!^l SjbVI 5UI,,. ^ JJ>H-" SJLulLI Sjijjluill SjjjjJI JjjJI 

5UI,,.tl ijjuk 3klaiei<jjl sjjj tTxJLc: ULU (_ylll SjlsI^I 

4_<-4-<.iaJLJ I LJUIj^Vlj (j.ui\.jJai\ JuLS-^Jj\j LJLajJLiXI Luv^jJiio 7 :4 :7 

J_l:>.jJLII J_1_»_«^ O-^ I jl ,>,^\\ jj^ I JjJlC tij Laj U U Ll»-^jJSJJ 7"J-iaJ 

.4jLi Loj d_ujfcJLll <ijSHI jjjiv (jl^ <iIiiaL>JLIj 4^jj_Juil j-j^ oLjijLJilj 

diLajUU Ljjv^jjSj <ij aJLSjj (_gjjl r-j-tuil (Jjjiil (_jJI ^-^j-^ 4 In i"iU (jjjLxjI 

'" ^ 7" .^ ^_^_j_uLj_SJ1 Jl_lj»-j_jJ1 CjL<i_ka_La (J-^ tj-« «CL^jv^La i ■* '^ * ^_^jjlj 

(<ijjuj_^ a^ja^j «Lujijj^ *>?-^ '0'-*>?^ ''^^"'■' J3 i4-L«j^ mTiIIj ^jjioIiJIlJI 
lgi>->j-flj (^^1 Defacto Standards >lSI^I j^^\ CjLuj<Ll2j (j.ujj^I a^j^Js ^L^j 

Lai i^J '" ^1 ^ '^ ^ (j-o ' . ' J ' ^ ' J . i-;-*^»-Lu3 JljLjJI AUilll jl /Jiliill SjLc 
: L^J^ '3wH^ Sjju I uLl>-| I jjl'' (JjLaHJI jl 1 1 j"^'-^*"' (<iJJ^ "IjjtJ^ Ml" 1 1 SjjajjJI 
CjLcj-jJoJLI (jj-iL^ jjjl-^"^ i'L<uLaJI tIjL«j^ Mi'itlj (j^lj^l ^^« ' j"-^ '^ 
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Cj LljlxjsJ I i—Sjji (^Jjlj-aj 7^'^ ^ ' i ' ^"" LxJ til! j ^^ ^ '"''^ 1 j' n—aljJa^l 
CjuLlJI (J2j CjISj Mil 'J ^l«"ll (JUj ^jijtxr.llj <:Ll«j^ mi" II CjUIjj>-VIj ^jjuj\^u!l\ 

3^1 : .^ II J_aI "J 3 -^ ' J „' L^JJl Jlj fiillj .3^>L«_«JI cjKj mi II (j_o Jjl-ii! 
^_^_i_uLl^I jll>.jIU| i"<l a ,^1j rt ?*-^j (_^ f'J"'-^ u^ *.j-A 4_uL^jJl cji t II ( tijllj 

«Lcj-i_uJ ^^^jlSJuVI jaj>-^l Al-at S^^Ii^ ^jjTO. ' ■-^^"l Cj La j W U Ll^-^jJSj CjL^tj-u 
jjj I II -*JI j-STl-i-U <— il I II ■>■ (_5-Lc *(_yIaaJI ,_).Qj^.j>JI til! jij j-AJj-J iLkjjjJaj 
J_LJ>.jjJJ (_,jliiill ^'i/l Vila [li, u-i^J S5JlJJl3- jl-^^ 7=^ Cr'! i3>y l5 J-" 
(_y3 (ttiiill ojui j^Iaj sJaj (_jJI (jji^Lillj ^ 'Jjj '^^^"'^^ JLj/jVI joiiii! (_jJj/Ll2JI 
(_yj| liLIj (_gjjjjji£ i(_yjjiLiS Jio^jj (jjj jj^'i/l Cj^^ La I jlj . ^ ■ "■^"' Llx^^l 
jjij iLg^ljiJ-'ii iilj joJilll 3^L^I (_y^ d.<t>- 4_Li3 CjLi^jlj^j (_jjl3jji!l ijji 3JL>- 
(^ylll Open Systems 5 ^ j ", ;■ 1 1 ^oJiJjLi i-ajju La jjjl^^ (_yj| Lcj i^jJI j-a'^l 
/4-I^-i-J (J_<i_t-JJ ^ A 1 " "»■ .^ ^ •', ,^ ^ ^j_a Cj1jm_a LfcjLIol ^_^ r'jjLjj ^jl tt q i nl 
jJi-il) 5jL^»-j_a j-J-C CjVj^^j^^-jJ La^j CjLajUtI JjLjjjj 4 li I" -ie^ Jji I'll 

jL»-l j_<fc (_j_<j/Lj_SJI Jl_l^v^Il!I (jl£ I jlj i()«_iljJI J '^■-'11 (j^ 3 ",2 ".4 ij.2-al\ 
«^l^l j^al cjLijiLi^j T-QijjVlj SJjjJil jjLa »_; ''^"11 J .^»l SjjLJI '"'1 1 • "^11 

. CjLajUl, I 2i^\',^\ djJLiJI "^ I iiII-jJLjj La (_ji^-(_yjk (j^SHiji 
(«-la-Ll ^_,_ijiLj_SJI JLj-s-^ILII 4 ija (_yii5LI,l (_y3 (Ojkji^jlJ UJAJJ^' LJ-'-i^ 
i-il ^ tx ;lt j.a'al \jjt Sj^Lai- (_jJI ' " • 3 _■ '"' (ji (_jJI i(_yjjjLll (j-^^Li Cj Laj U 1, 1 
cdJ JLSj i^\j-xM^ t_!jJ(Jklj J . ^ ^ J 4j.aj< I nil (_y3 (_jjj/LLiII Jij^vjiLI sLuIajJI 
(j^ jj^ .(ASMO) ^jjJI JjjJI 3-«-aL>J SjuLiJI (_yX^LLaJI Jij^jlJI 5 1 1^ ' -^ 
^'"^ ^ (_p-«-i (jj^l cdJjj d-U^jiJI i"»l -il^'.l I ojLA (j^j j»l jL.ca CjJLaj (ji (_jji;LAaJI 
S^j^^jJ,! (j-Ljjjjjal j-jj-L-L<i5LI I ^« ''^ " A^jjiSK-a^ i»l (_yj (_gl (JiLa <J1iIJlJ(Ji,I 

7tj^_»-aJI L^^Lcl (_jJI cjlSjjiJI ojui ^^* ' Cxltj iJ-»-aj Aii .ECMA jojjiLi 

q] mi t ASMO L^jj^l (_yjJI S-ujLlIII i^jLLi^IjILi aIJIIVI aJlC: (2>c: 

.Tc-uLflil iJliLa-^ , - < I U U ^. ^ J 4_ujj(JI iJli Laj U 1, 1 (JjLjj 

AuJLxlflj LJLajJbdl LjvjijJiSo 8 :4 :7 
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,::,lojlsaJI Lp^Jj'iVil 6>^lAjlpUI ^IsjUI 

LL:>.jJ5_i£Lj 3^^Lc. (_yi 5-La-l I rill «_»l3ljj,l Jijvi /ajljilll JIUj 4_i LjjL^a^ 
jUlj Lojj LSjjj jIj^ Ll>. jJ jJSH] I eJ^ sGS^Lcj ijJSS )«_4lL>JLu Cj Laj U 1, 1 
3j|jVI jo-CjJ SIjI jI <1J SjLo jI p J 1 <"i 1 1 A Ij I iij L^Jj^ '— *tH^ (j-* slj-i-u '(»JJ 

. 4-i.ft-il 'C JIj 4_u_ujjJ,l 
p J 1 < "i I 'L<ijL2JI ^jj '■- II i>jLjk LLoJa-aj lij^i^'- (jJjJiJI jL^-iiuil (_yJI (jVlj 
jjj^jj-aSLLI (jj^ tji (j^^-«-i » U^ll ij ii_jjLv i_p (j-o tliLojal <1j joJj (_gjjl (_yjjj(JI 
(j_a dJJjL^ cdJ jj LJjJl^I jJ f_y-ij-xi\ jajljilll joiiu ^^Jjlaj i_^ ajjiLsJI OJJJ 
jIjLcIj 5-lo-lICJ I J S-ujijJiil Sjl j"^l 4j^jjj (J-^-xjjjUI (JjjkGj JLLa^Hll 4jj^ 

r-ljiej ,i_ijJLj/'i/lj TtjiiLill Jjjjuj Educational Software 4jAji«lII CjLjjt/sj^l 

La j_<fc I JUfcj d—OjjiJI j<i J I <"i II jtjjaj (_y^ ^j^j^^ *JJ-^ Lj-'l '^ cdJ j jj^->-' 
.<_jLiSj| IjUb jj^ x-uiLiJt J '^.^11 ^_^ '^Ljul^sJu "llji Tiii II 
LJ LajJbtl Ij jJ ^ i-LaSJ I 4^1 9 :4 :7 
<i_i_4_LJ 4_lL<i^ iJli Laj U U J '^«l «_<ijj>J,l «Ljj^ iJliujJji <ijijLS ct^ ct^'-^ 
Lkjliilj CjLo^Ldlj j3_jjjjiSJI Li:>.^^jS;j] 5rtl~-^l jLuVL 4itL>J.I 4315^ (j£.j 
f_^\ LikJLuUij (_y3 r'Ll:>o 4.<i^ ijJLli ^Li (_yjkj isUjjjJklj d-ufcljJI £Lj^L<iIl>-VI 
ji^lcVI (JjLjiJJ i(_yXj-ujJI J-i^^ (_j<i I ii>!l i(<iji«Il!l CjI I III iij^ (j-* 3JI-t^ 4£jLJLa 
Uai. pLiii Ji^j . x_<u^>J,l (_y3 (_gljJlj^^SLiJI SjL^j S-iJ^Jilj 5j it Mill '"'I pt^it Ij 
jiLb (J-u-isL^ JJ-* ' '^* * «LaiJul (C-uaj ^-A ^^_u_<iSj1 «Lj_ai ^j5tx-i nj * ^ ^ 1 1 ^Li 
j) "i_iJj_m '"'' ^_;_il-^"ll (_j^ ^^Ijij-'ii III (_5i^ (a^jJjJj jl <iijc^j_ij ^^L.LoSjl 
J . ^ ' « "C Lijj-lj JlJ(J CjIjjJkJIj i_2jL«Ji,l i>juk (j-* 'j'J^ O' ''^ '''' ^j •^T^^'SU.I 
^1 jj^ ^^L^LJ^^l (-_3Ju^ ^1 i «U^^_u_<iSJ I iLLa*^! ^:5e_a ttljOUj^ jj_* ' I^ '^'^ Jl>.1j 
(_, Irj tl 1 <i r (_,_L: Lo-^JjjSilll jsJl^J ^jiAuJIj S-uUejVI jIjVI Jj^I liJjJJ 

. d^Lujil CjVL*^ f_^ L^ jjr" I iij jjl 4l (3^L«-i <— <^pj i4_j^L4li>- Vlj ^^'^"^ '"'II 
i Lv L>JI ^^iiS I Lj^Ij 4jjjjlII CjL«jia;>J,l (_y3^^ajjiSL!l 4_loI ^jtAi_*;vlj Jju 
j-jsVLs i4_j_oj_2JI Cj^LftjsJI cdJj (j-« "tLH^ ' J"^ (_yJI r-LLaj ijJLi ^Li J-Aj 
Cjj i"i"i tij jJJj-u-ftSjl p-LJii i^J;L>- S-oJi^Iiil Cj L«jjIi;>J, I (_y3 <ij^ '-^^ ' "'^"'"'.' 
(_j_aj 1 1 ''^j' 4_o^L3lj (Jj 4jLjjjJj '^-^J 43lj_iijj 4jJj j3 ^^Ij^j d"l ^j ,U" 
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,::,Io}1aoJI jioc^ vj^' 

Jl ij\-juL^\^ ^\j..L>\j\ 4_<i:>.j Lljj>tJ 4jljL_u 4_4-flJ 4_La jjjtje_j ^t Lai ^_yjLa^U 11 
.cGLiila f^^ iJ-<»-«JI i—ijJLj/i jjjl-^"l CjLajjUl,! joiij aI Jiir'n nl a La I LSjLc 

jlir^'^yijLJLajJbdl L^v^^:^ 10 :4 :7 
■il i^'qVl (j3 djLa^jLdl «Ll»Jj (^ jJI j<uj/UJI jJjJI 3iiLo x_L^lj^ 1^ Ujl^f 
jLl»J,I (_yjfc La x_<Ci5c^ (_y^ CjLa^mi p LLaS 5^ Cltc^us I Jii! i(_yJi,L«Jlj (_yL>J,l 
LcLLa^ diLajUU lLsLJuJ (jjS i_<jL3e^ t<iaLJiJI ^J '' '^"'^'^l 4jj^ ^ I "■i\>^^ 

^jji.^1 SjjL-aiaVI .-.I^IU:;n,<K",°:.^p,,.la LUajl^^tGlJu Luis LjjLi-aial 

. L^3^ JjJi:>o (_y3 (_yjjiL<jil (J^Lcj 
-vl U •, tl jlj^ii 111 (_yl^ ij-*-*^ Ct-^' SjGjJil SjjJillll A Ij I iij (jji cliLajUUj 
j_yj| LLifc J J I'itj iSj jL^l "ijLLaLbj ij-*^ Ll^^o dJLa^ (j^ ' " • 1 ■^j V (j,J^»- (_yii-«Jl 

4 iii<>!l jjf (_yl^ (_yi.l-«Jl jL-alaVl jLl^JI x-La (_^ uljl/s^Ldl jjj ^ JJl^ La 

liLtli L^Jj^jMij (_^lj (ji><-iiVl (Ji^-uVl) 1987 ^Ici ^ JUl Jlj^L cAs>. (_^1 
jji (_yjj/L<j/i 3j^ f-* cjLjjjj^lill cjLjL^ (_y3 (Jj^IaJl jLtuSLIl (_yJI <jiij| (_^1 

j_yIL»Jl \1 ,^~,aVI jjljj ,^1 dJl;^ U-4P- 3JL«^ CjLa^Li^ (oiaj j^ljj aJlC: 

.LJU 
3j_SJl (j-u ^1 '^■-"1 jj ji'^ ^''^ ' .'!' "■' "^j-^ L«jl3j LJLjv (<s-IL«J1 a^ mij 

Lli^j-ij (ji J-«-J i5-j^ S I inllj 4-u-ulj I nil Sj^l (2>^ 4-uLajjUUj 3j '1 '^"aVI 

5 j\l ,^-aVI CjVLj>J,1 q^ >tH^ (jj-^ Lj^'v f.rrj Luj/Luj< S-Jk^Ul oWU^' 
Ij 1 ,^^ ^1 i^AiVI I I ^ J'-^j ' "J i^.'jjj J !_- ■!,> ^ »1 jj'-^'ll ^1'' ^j"l ^jl«llj 

"^ J I III J 1 11 II Sj_HJ1 Sjlj-A i>J^J-J (j-<»-3 I Jl>-I i>jL)l (j-a 3::a-ij (jJ (_yJi,L«Jl ^jUil 
I j J 1 '^ ^ " ' ^ _■ a i_Jj-J j-Aj-j-LaiJ 1 (j-<4SLj Luij-jjLaaLj ^ < i"ij jjj ^J^'C i mllj 



SjLajvj j^LlII aLI^III f_j\c 3tA"al ^1 I ^^ (_, I lijl^^l J>jj.i (JjL2.a L»jj ^ ^ l"j 
1 i^^ij j"j"ll j-^T jj-» ^ tilli »_a (_jjljlu idjlj-Sa (JjlS JJ^j (j-a j<sJL«Jl sLjJ^I 

(_yiL«Jl jjjljjJl jjl ,_, T* jj M-i-'^'j (Ji 1'iill (j-u jL>Jl Jl '^^'Vl cLajjj cdJ jij 

.jj-Vl (jjj (jJj^:>J,l Jl».| (_7i^ >^J-^' ^'jk* c3 " """"'-' O-' 
1 J "^J-lj i S "i I 3 J '1 '^"aVI (_ijl^j>Jl (_j.iiiej LiJ^ (_yjjj(Jl x-uo^l Tca^ljij 
JjljJkl 3.JS.J-3 t_^-J-t^ JjJlAII i^gjLuoiaVl (Jii-Jl j^tUa-a L^m^-tJ oLa^mi 
4jj;jlII 5JLxjiJ ajjiinll LjIJII J^LJj 4j^LuV1 iTjIjJlHI ,_>:=LiitJlj 5jUA:tl 
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,::,lojlsaJI Lp^Jj'iVil 6>^lAjlpUI ^IsjUI 

I'l (~i Vj .Cjlc^Jiil (jlj_La (_y^ JjJLiiJI jjjcjiJIj sLujjjUI pLflJjIj -i -» '^-'tl 
CjLcLLa^ AjjtXl (_ajjj< i_gJJI JJjJ' *.^^ J-* .aljijji II (_yjjjLll \l .^".aVI jjax. (ji 

. L^ CiLaJiJJI (JliLcliia J J . ^ aj iIjLLajOjjU 4jj^ icLuufl Aj^J (» JjiJ IjJoJ 
I^S^^^iJI 4JaJLuj ^-JaljfTuJjJIj LJLajJLall LjjvjJjJiSo II :4 :7 

(jji^j iSJl>-Ij slijwiJ (jL^.>-j d-ila ljS<i ijJIj CjLoyLiil (_^i^ ^j ,^--tl ^Jjjv 

Lkj-Lca^a iJjSV Ji^ 3-i$lj"i MiVI SjjiJI (jl i_PLiJI lsI>" f-* ci^'j idiLa^mi i_j\c- 

I j^^ JJ-* ^ ''^Ij * 1-Aj_lALi:>- ^Lajj:;e_J ^ ' '^'' gl * U^' ^ j^^ ( ll 1 1 n 2 a^II:>iJL1 

(»."i iiilj.m^lj>Jl» S^J lIJsLv Jl^J '^"*J"^ '^^^ Cj Laj U U (_yi^ ^ J , ^ -- 1 1 ^^^ 
. ^_^jJL>- J jj Lj jJIL>J. 1 jt_L£3^ 1 -*■ ' ' ^"^ ^ 1 JJ-* ' --* * ' ''^ t J Sj:>- LLa 

I _i -»- -»- f_y^ 'L<i£L>- Sj^^lj jciLsJI (3^»-J "iiLcj ^Jilaj i_ji-l.i (_gjJ*J La i_2jjij 

i_t>-jj,l i_uL>JI (^jU*^ : (j-^-uaji (J.«j>o I j^j ' " La jaJajuiS 4^^L«Jlj 1 r-jL>Jlj 
gLj^ujl 4 4 11 J '^ al r»-l_i_a jJ_L>- ^^ ' ^ ullLajU U LL>.^j_t\j J^^LtuJ ^1 jj^^^^J 
(JjLuiJ (j-a sLI J.3JJ LiJ "J jit^lj.^ (oL>JI 4^^Lc (j^a (_gjiij i^jJalj^ixJ jJI 
4^jl Mioll (_>aj.3 (j^a ja^ ':La- i<i" Laj i/<i^ljlj ^a^Libji (_yi^ (3j^jJI i_2jj(Ilil 
tLuLajItU (J^::ejj (jl (jS-UJ i_JLjJI i_ijL>JI (_yi^J i <1^-L>- jj J J I j^il I «_u.a (_yi 

(_^^LcVl ^^1 .>>"tl ( ujLtj] jJ^T^ ^j^ ^\^-i-u ij\JJ^\^\ £< -»-l <^ rt ju^D Lv^Ltj 

(j-Ul3ljJi,l (2>c dj^oLiJI CjuLiaJI (j^a T-uil (J^^ »"ii iiU SjL^jJI ijfA JJJ-a (__>l3j.a jl 
I j « J 1 -^ ' jaltJ Jl 4_l<ujijJI J-i^j 4jo i ijJI CjL^jjtil d-j^l^ls L^j^aJlSj (_7jJI 

<ijjjjLll <Jl!L«jia;>J,l ^^* ' LJL>- LaJ^ i"rt(_ylll tLualjSfl ijJI CjIj^LJi,! (<s.c,jj 
JLilLiVI djtjLila "iiisj^flj La x_a (_jjIiL<uJ T-Llil 4-Llalj ? <i ijJI (jlLAUk (JljL^S 
<i_j.c,L«JL»-VI lIiIj^jiJI (2>^ A-uLajUU (JjLjjJI ■ ^ •'^■'^" ■ "j iCjLajUl,! J .^»t 
(J-jLtjj 5^.^ t"i ^ M L<i_^_a I J^'^ j"i I irill L^JLA jjutjj '^ J J ' ^ ' (_U^^^ Jt-uolj^aj 
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Sjljl i_j_lJL<j/I u^ 4jjJl>- <Jlilj_uJ(j CjIjL>-I 5jJ^>_ll3 t-jjIo^ ijjjjj js-^jicij 

Vj l(_j_IJJ(JI tjl I ri iVI 3j '^ ^ J (_, 1 ->-l jJI (j-o'^l (j^J 4.2jJ^I dij^ilil (jjSjJuO 

jjjdlj (_yjjjL!l (2>i3^l (_5-3 «LujjJlj «LujVI diLAaal jj^^ LLa (_, . n it (ji ^^^-x^ 

^^j^l jj^Vlj LJLojJLxll LjvjJjJiSo 12 :4 :7 

.CjLlLcjlII Cj^:%^ 

La (_p (_yi^ 'Ljijj-ajaj CjuLu )«_l4J>o (_5i^ 42jL3 Sjji^ "ixa^^^l L^l i n i nj^j 

ihjs>- (_gj|jjj sLujjlII jjSiill jjj "J ' ' ^"' La 'ijJLc ^ 1 j^' (3^»-^ljj 4j^jj(JI j_yJI 
LpLa^JU-a Lt2j)) jj_ul^j_i_ul i^j^ Ll1jl>. Jl^ .4_jj^ju1 ^_yjl «Uj-^jul ^^j^ «L<i:>.^^jJlJl 
(_j_Lc (JLiLa j-i^j I L^Ii-l JlJ i^j-xj L«^ '^^l^ diLa^LLa LujJ (jjijia i(( JjjjiI 
^-lLuIj-jj/VI 3JLj/^pJI (j-C. JjJuSJI I "I aj I . ^ JJ , ^ a J ,>v «_iLaJLi ojJai-ij dJJi 
(j-AJ (.3-Lc Tc-LjJ ' '^!-a^J-^?^ ' J ^-iJ'-^Ti^'j ^iSLJ-'^' Lr*'-^' jLajJI iLaJLj^ 
JUJuiuJI (__).£aiill » joT-ll Tcjiajl LaJiJl^ 67 t-ij.^ (2>^ SJiJJil sGLj^j LLA i_ijl£L!l 
CjLaj_L»J,l dlij (_y^<-»- iiJjjlj-<-ul i_JjJ 3jjj.j>JI lIiIjjLLiJI (2>c LOLa^ijLA (_yi 
Lai i(_y^jL>JI Llal (j^ I JLjfc .SjsLtil 4^mi t_uSLIIj iTjLjjjjJI L^JjIJlIJ (_ylll 
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,::,lojlsaJI Lp^Jj'iVil 6>^lAjlpUI ^IsjUI 

'" jj "- .' (^^-''^^J <:U^IJl^ jl t^i^^ J I I I '^°i I j , ^1 y, ilj 5-ajj U U «L2ILiu 

liLIij i«l^Ll=£j tiJJI (_yjLo5i«II jljJLi 4j^>LajVI 5j£.jil /bjImiII tisLiiill 

/c_j>1j «L^Ljiu ^ J J ' ^ * 5^^ jJl jj_ju_uj /c-1 Jl^j ^j^ ■*■**' ''j cilt j c d l jJ_iL_uj ^j_tj3^ILj 

.cjLoyL«i,l J '^'' (_y3 4UoLlII 4jjjj(JI (JLl^.'^/I 

4jjjJI AiSL-uj LJLajJLadI L<d>.jJjJi5o 13 :4 :7 

SJjjJI SjLljj) ^ J j ■-' " (jLiiiiJ ^LjjJa i^ljJl 'LjJ^ J ^" ' "I L<iJ^ jiijJI SjLcl 
L^jjcj La f_j\r SjLujJI La 3JjJ (j^J^ ' "'j'^"'' ' Luli L^LajSlj L^ILJ^LSjjjiIj 
iCjLajjsJIj JjJijsJLi i-SjIUj V I ^ '^j" (j-o (J ri I rr-a-"ll jLi^ij L<fcJjjL>. iji-lj 

(j-C IjLaj I LaJjJl^v j_i^ CjLajUUj jolaal i_!jjjiJ )«_L<JJ (jl L^jji^ CxjlS 
jl 4_jJjJ JjJljs-I i_ajJL«j 2 (_5-J-II Cji J I ri i -»JI SjJjdLo Cj ISj-iiJ I Ja^jLai-l 
3_c.jJa.2_a 4~ux-i 3 j \l ,.^"al j_uL«Ji, LS^j iJ-«-«J ^ j'a 5j \l ,^"al j? 3_j^|jJl». 
jl L^ (J-«-«J (j^l SJjjJI Al^Luji L^IaLJuj » .^■■^j Vj i^_yajill sLu-iVu <ili^l 

Sj^l.c id-iLsJ,! dil iMiiijJilj cljl_ajSj>JI x_a J^Ltllll (_j^ SJjjJil iIjL>-jJ (_)-a^i 
liaLJu-Ll 5-jl < I I Sj-SJLj^ (JjLj/J CjLajUU Ll>.^jJSj Cjj^j JLS^ LdJi (_7^ 

(_k£l_5_o jLjeJil (_y3 Ijjjax. (_,lr (j-*'j-" jlSI^I Jl^JuJJ i (_yj La jiaJi, I j3'>^^' 
.CjLuai-L>J1 BjJuLLa CjLS^^_xiuJl ^j ^^ ' •' Jlx^ 1 JL^ILa <L»-uj Oj] 1 Jli^ILa 
i_ijJi.>Jlj Jl (1 ftitl 4J^\£J LJLojJLxll LjvjJjJiSo 14:4:7 
^^«j ' (_jjLjijVI x_<u^>J,Li Cj LajLiJi, I Lj^jJjJSj 'i^yLC ^j£^ LujJ.>- <illlj 
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L-L^lj I II jLI^l ^'°"^ i'"~ j-y^ ct-^'j mj-'^'j JI Mill 4£^Lc. (j^ cjUa^v^Lo 

(jjljjL2JI (_jjajSLj (jJj iL^lj.^j CjLajUU «u^l (j^-1 4ij^Lill 3^4JI-(_jJL>JI 
^ ^Ji '-^j" ^j i I ii'rji II (Jj -ijl^-^J c^.-?^ C>* (^^ Cj Laj U II Ll>.^j A"^ 4lI>.Ljt Lx-1 
'^^ j^-^'l CI) lJt-4li:>J, I tjjjl ( II ' 1^ ■ ' '-^ J ^Luui^l ^_7l^ -^ ^"j '-^^ ' '■ aLS.>.^ /cIi:>ijL] 
dJ^L^I 3 J 'I '^" "'^l ^ -1 J ^ II '". -» .>-"l ^1 Jlju 4jjLxIl1I -" J" J j •"' -^"■^" • "J 
ISLs j^yxislil (_y3 "tjjjjjju q\£ La ja^ljjL^ 4jijLS (_jJI IjjijjiajJ LliLajUoll 

i—iLikjVlj 4_LjLaj 1 < III 4j(i3LSj,l CjUIj^I (j^j La (_yjLo^i«Ji,l i—iLiJI CjIjjI 
(_y^Lu-3 j^ «Lp.jjJ S.iSLj^'i^l SjbVI 4J i-.UU-:^ La 1 nm't Jjtj) (_j^>Lc:VI 
3_LjjiII SjLlHI liJLij"^ 4 jlr aJi^ (jl I'X i°iijl Laj I Ijj^ (_yJI «La^^.c.l ' 'j ■ -^j 

/*\mISINFORMATION ^>L^ ji.lai=l^Li 

(_gjJI J-A (—ijl.iis'alj J-fl^'ill (jli j^y^^jjSIiJI jjU'll TC-JJU (_JJlA i.7^3 

j^t i I ii'CII Tcjiaji Li^-I^^HLsoLi (Jj-iJI 3^ 1 :.^"a ,^''»l j ill <_il i n^tjl SjjjLs ^JJ 

(_ji^ j-iLa Ld_i_t£Ljj iJlJ^Li 3_j£j.j>JI ^gLcLu^ lt^ '"• •'-^"'^ ^111 ^Jt-^LJ^ 

i_ajjiajj '(_;lj '"'.' sLLtjialaJI Sj o i ii^l SjLjtjj i_JJji Sj «i i ii^l 3x.Lu^ (_yjU,3l 

3j_ifcL>J| jjjij^UI 3^1-u-3 (_y3 "iLoLJiJI <il4j3lj cj^j^I aI jljejjj/I (jI LLa 'LA^^ 
5jjjj ija-iiA (_ji 3 1~ I •. , ^ 1 1 aJJt jS\j^ Ll!L>- ^Jl^ LjJLLijIj Lcuj^j LuULLj 
3-j-2j^>-3| Vjj CjJj.3. (-- Ij . :^ -^ 1 1 Sj^iLlI) Lijjji (_y3 3_j^ljjJI Lp-^jjS^I 

^Lul *Lj_lcI ^jl . L^ 5 Jjj" I II a ^_^1 «Li^lj^l di La-"i io 11 5jjL.i-ia_a ^j_* 4jjj < iiij 

jj-« (C-A^j.^1^ * 11 I ii">> (_^^ -n /; U U ^ \jn,,. '.j^ /Q^LCil^ 1^ I ii'^e.l ^t ^j*^!-^"' ' '■ * 

diLSj-ii (j^ ' '"~ j_yJ-ll 4j^.jjJI CjLiajmi )«-jIjJ Cy3 '(j5-«i-'^l (O-ILjlII ijj-^ 

' '' ''''"'^J "^J^l (Jj"^' ?-* ^ 1"» '^11 I j"l ^■^ '-^ (jlL^Lk (_5i^ 7-^L<jJI 3^Lu^ 

^ . .. al •, 1 1 J .^i^ Lit^^ I iij La jJ-Sj (3j ' II '"ill 7-Jj ut.aj I ii'i -1 ^ 'j ' 4^^1jl!I (jl 

p^Mi L^ls SjjL-alaVlj SjjLtlll cijLaLijVI (»IjjI (oJUJI *Ljj^f jb£:l jlH 

LI, (_fl_<.ciJLo )«-JLLa i^lj ' '-^ JJ J L-aJ sLti^^l TcJL-ax-l CjJLoJ J^ CjLjSLajVI 

(_,lr J i3.2ji>JI i'jjt, Jl-ic.1 sLcSLxj V cjLsJI cjLSLfljl jLLsl (_y3 LlIL>- iSj-^ 

(jJ^ji.^1 j3'j-^l (^1 "'I ■^ 'II ^ J«1T-1I JjjiSLo (J^Ls LSIj-J J-«'^l J'^ TtlajJI 
(j-o '.(J?! I ii"i t (jl I i S ->■ (j_o (J II J II (j-SJj id—LjLft.^ jl 'Lpj.A^ (jjl^^ OJ-^ 
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,::,lojlsaJI Lp^Jj'iVil 6>^lAjlpUI ^IsjUI 

u^ 3_ujijj| SjSLULi 3^U"U jj-o'i^l Lol S^ 3'>^^ (jr^l ^l-^' d",^IU~, ...1 . 

(_iJL*Iu La SjLc 3j 'I .^"aVI SjiJI J 'I '^ " (jl ^^ js>-^\ I j'^'^ ' Lol niiia 

x_La_SJLj "=1-0 jjj (Jj d-LcJUjI j_;^-- ' (_y3 Lj^lS (jjSj (jl <ijl jiJ LuL^ Cj La j U U 
Ltjejju ^> ^ i"ij (_JjJ»-1 4jjlj (j^ iSj^jijJ SjjLoj 4j<j iU (_Jjj>.| Jijlj-o J-^'jJ 
i<i_i_ijj(JI I ' -- ^ I ' ^ " Juus LojJ Ajiitlij/I Ji^ diLajlTU T-'yi.juj (jLj CjjJijsJI 
(Jjiflii aL^j^I . a 1 j.aalUlt ajjj-i j.al i^a Jliljjelml ulJ^Lilo-l (_^ 3JL!Ll1,1^ 
(JjjJI LliljjLjtA I jjl'' J '^-^ I (jj-^' lIi Laj U 1,1 «L>-ulj i(_yjjjLll (Jj^^Hill 4 JO iti 



<_iuSj (JliLajltU )«_4ll:>J. SJijJl^ ^— ''I '^-^ iJ->*" ^ ''^ " L<iJ^ iJijjJljsJI jIj 
JIjJl:><j ^4^ Lut 4-jJI (_,< I fit La Lai i tLn.<trL>J, I JoL^j'^l (j^ 4Ll£ Lo^ l—oJUiEJ 
(j^ (jS^-«-i (.7^' d-j^LCl^VI Cj I jjIiJJk I liJJj ji iCjLajUU «_4jjc^ j_uL»Ji (_yJjl 
Jju i^lj-II J ii"i I rij AjJ .3_uLo^i«J,l 4l>.jJ, x_<ijj>J,l JL2IJI (_,lr /<iSl:>JI L^^Li. 
SjjfcLkitI j>JL<fcCjjJL>J LijiL^ (jjSj(jl 7c_L-aj(_ylII^^L«J,lj dilj-iijil i>J-<k(_yl^ 
CjIjL^j JJl^ JiLo 3_la£L1I jjjL«II (j>nt diljj Ccv^pSI JLSj i4j£:L<il3.VI 
(_jJL.<t^l (_yi Cj La J 1 < U pLlaa cLo-aLji^ (_JJlaj d"l ^j ,U" jalaj j| ^^u-aSj 1 
.3_ujijjjJI 5 J \l ,^",aVI ,-.1^1 U^tl ^Ir 3JLojl!I Sj^ «_jJjjj i(_^jill (Ji-jJI 
d-^ljjJI . "il ^ I U a (j^ (_j.SLj^_a'jl «_<ijj>J,l 3JL4X. ^«-JJj3 I ".7 (J-SLjI) tcjIojj 

/o_<j,jJI J J I'jM 1 1980 -I860 (><_i La SjJliJI (_^ liiljj oLa^Ldlj 5^1 : ,^tlj 

(j^^jj-a'^l «_oJIj>J,I (_, Ir CjIjJo (_^1 4j^jiJI <~iM ^'tl ^1 jt^jJ,! (_yJLLi!l 

:(45: I) aJLUI o>l!JI J^ljil L^liu^ ^Ij 
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,::,lo}la£jl jioc^ vj^' 

(SojLuJI SJUjiJI 4j^>i) 4JU.jJll 

AiiljJJI aJUii 1906 -I860 

^iiLLi^l aJUii 1904 -1906 

3JL4.C /n •»■ ->■ ^ ^ I ' '^tl 3JLx^ («^?-^ 3'^ Lj-'W^' (JSLiill Tciiajj Lixx>-) 

(1906 (> IjLOiil ^iiljJJI 
.(1954^ IjLOiil iiiLLi^l 

.«LiLJo Loj Jojiaitlllj (_fljjLlIlj jttjJjuJIj Cj Laj U 1,1 joiiuj ^^l.lo5L1 I j 
jLl«Ji,I (_yji I'll j_uLjla 4 I rio'»- (j-UjLa j»Ljijij ^ — 1-»" ' "I '0_5Th'JLJj'j UirHWy,? 

jLuiilj (_j-mlj I rill jLuiilj 'j; 'I ' ^"1 aVI jLjJtilj j_^L<CL»-VI jLliilj f_^^^^jS^\ 

:(>GjLo LjiJijjl Li^j-uUIl a'i jt J ,^-,^ ^ "-^li^*^ (jsJ^b '(40 ■• 107) ^LSill 
p J I <"i llj » il .^1 Ij (_jlSUI ^^j^ Cj Laj U U CjLS^LilalLl ;«-J-ul_3 J I I'l'cil CjJlxjj 

(_j_Lc CjLaj I » a iU-ssLiJIj 3^L«1! 7"l1jj CjLajUUj ^^^ujiSLII (_y^J J ."m ijj 

Jjjj;^ «ljjji i(_yjj/Ljil ^ \l .^"at (J^L»5cjLoyL«J,l jjjj •.(_^jLtaIi3^ljL<jill 
^3-L>J J 1 ' ^ -1 ^ J 3 "al ,U\\ 4 J ^It J 1 ,^ .^Sj 4 »l I II ji 3^JLJe^ jl ;_^ 'I .^"al 

.3JL«jiiI SjijjL>- (_^ji 

4 J I < II 5jJ_LlJ j_J_5_La3 (_jJI Cj Loj 1 » 1, 1 3_J^).JV i_^jljj •■^j-mljinll jLjJti,! 
(JJlJ<_o SjLjjj J J itsLAjJI (Jj£ (j-* J-^' ^J'-'^ ij^"^ llh* l-^^J 4-Lmlj I nil 

.Consensus i^ljJI ?-L*^l 
S_iSHI jil^^K) cjLo^I*^ ^j^LSiUI ^a^Li i-sl^^VI :^Uiri jLjdl 
SJLaslj ^_y^5/Lc.VI 3 ' '^l^j 3_u.iiJtAJI cjLjLlJI S^^j.^ (_,lr ,_>^jj>Jlj ^jjjfcjdl 
TcJL^j j_yX5ill TcJLi^l (J^l (j-o (ttj^^l oJLji /tjj^ ij^^^ Cy i^J-l^j (.. 4joUII 

. »ljiiill Js>~ (_yk: jlj-S'i/l 
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,::,lojlsaJI Lp^Jj'iVil 6>^lAjlpUI ^IsjUI 

4^j«lt ^^t ^ pMU»l«lt mUJI jMiU* 6 :7 

(Jj CjI jdl \l jU.Ul (J^LiS (j-a (j-ojj sLujjiJI L(jL«j»ILjc^ (_y3 (_yjLajUU cJiiitlll 
(j1j<il<!l j-jJL2j aJl^j 4_L«i«JI J^iaJI (_JjJL».j (_y^ii«JI i±x:ajJI fj!s 3 ii"ill aIjjuK 

. L^ I j.^-^ VUc^ JiUj i^gjdl i^jLa^Ldl 

Sj^ljHil diLa^Ltil (J^ <"ii III (»JlCJ ijjj^Jlilj (j-^jji JLl^Ij (J^Il>-LJIj i_j^iiaJI 

jL>- (_jJI 3 JJ A . 1 1 J (jjjJlj>JI jt-iLis Lajij I iij (_^l cjIjIj^I jLjejI d-iLic i_^ 

,4.2j^jJ1 diLajUU <-^LlC. f_yJt 3jJlj12Il1I MjtJjjJIj tuLL>-l iiAjl j All « 

i3j^j^I CjI J Ml iiUj |_^ljjj|j ^ "a I ^"i 1 1 CjIjjJI ^\c 3 t;^"al -^t I aJlC - _& 
(JjLjjJI ij-a 5jjji3 (.3-^ J J , ^ -» 1 1 LiS^ (_jJI J "^ " CjLj>J (— ajS i_ajjij QlSj 

. LiLL 3JSLjio (_y^ /ojSLxjJI 3ji<i^ «Lij! tiajljJ>Jlj 3jJjjlII cjI JlaL«IIj 

d-oj^iJI LliLajUU (_y^ ijji-* ^-'^' liJUji (JlLoj idiLajUtl ^-'^' - .»■ 
J_aL^ 4 J Ml 1— iLlC. ijJLufcj I l_i I iilj Ll2jj^I (^ 3_La^L<jiVI S^^jlt 'l-^jt--»"H 
Wjjj' L7^ 3 ol I nil CjLlQ'^I Joi 3jn I in'itl CjLj/jL<Ji,I J^^ 3 ^ja \ iJliLoji«Ji, 
^^y^^ LiJL_uj-^lj «Lu_u^aJl 5L_uLa ^IjJ L-« J J i^l A" t ^^^jjj (jlS LLa (j-*J 1 1 j i ntj 

f_j 1 r 3_i-g.jij Ml 1,1 sLLiiaV 3 j'al ^", tij 3_L<ii«JI lIiL^I^I aI JlJ-"m nl -Ja 
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.^jjjkjdl du£\X\ 4jLiJtj Sj^UJI 
JjjjjJI 3J(JJI -ts-ljj (_ylll cjLojI^I 5^l3 (_y^ Jiuil,! i^^ii!! jjjijGJI -J 

.4jiill jajLiJj (_g^iill J j'^'"tlj -^ I U , ^ 1 1 J jisjajiil ' " ' I j J -^ (jA^ 

x.xj.>J,l J!u CjVj^^ Jiiil Jjjiii (_yl^ UjLujI (j^ jj^Ib) Stereotypes S^jiill 

j_A La (JS I j J '^ r-jj_b (_yjJI Sj-a-l^l d_ujii^l djj^jJIj ^ ilj .^'.11 j^jJLlI 

diL-ulj t fill » iLi^ ^^y^ (JUxim cjLa^UU -n '--^ ' ' «Lu_uL_u^l ^_^-i-Jl ' /«*<>* -^ 

.sLjj^ilj 4jql<tl Cj^ij>J,lj i_xjSLII jljij-ol CjVJl«^ (_p3LiJtjlj d-A^^^jJI 

4j|jL>olj (al«JI (2^ 2ljj (_jJI jaLiil pLLu3 jj^ Ljjl olr (j-* wH-" ij>^*^ " f" 

.(_jSL>JI jl (j,-iiill 
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,::,lojlsaJI Lp^Jj'iVil 6>^lAjlpUI ^IsjUI 
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-3-ajJI-t_>.^-Lll-aj-Ul-5-i-aVl-;^j-LOJl-,>>Lc)fl 

2l1l«JI aJJt aLoI ijl£JLiVI-3_L«.«j>JI S^l Jdl-S^jjill 

(jjliis jl S^LSIlII 4jjLJtji (j-«-ii3 LlulS (jl La JJjL>iJ 
LiJLa f-jj-LM f_j \ r dUi Jj jjlj iCjLajUU 4jJL3tjI 

jju;^ ^ ^ 5"al ^,ll«^^j All UJljjjLa I JJ iCjLajUUj 

uljO (j^jLjjj CjL«jJjl1I Ll>.jJjjSJ1j 'Ltyi^- 'LLus CjI j 
3.j>Jl_«_o 5lji I j "' I ' CjLaj 1 < U Ll^jJjJSj (JLtSj^ 
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jJl^ Ljj J "i r I (jlj i«_<ijj>J,l iji-lj i_aljui'^lj /ojillj j'Ciill (_gj^jJI (JjiL<iIlJI 

i^jj 51aLiJI jl ,^^.^-^"1 1 ,_jjj 3iusj(JI Sijjdl 3Ijj-a^ LoLs cjLo^mi 

i( 1 8 : 23) joSLsJI u^i^ 5jJl2JI 4_l«Jjj ^^^Ixlu tL2jjVlj (_gjL2Jjl ,jjij>JI i_jjJl^ 
i_ajL«J,l J_«_<iuj Lj-c L<ilL>. I I 'I .^ ^ jxi Lj^.£l3 LvLlJ S^LSiJI cijl^i «Ijjjij 

(_y:>.^^^l LujlS 4 i I ri'i'sj La (_pj jj^^'^'j (3^'j (j-^'j JlJLSjJIj CjI Jii'nUj 
j_L«jJ Ij-aj S^LSiiJI iJI^l^ sljjjij i(l9 ; 23) x_<Cl;>J,l f_^ Ijjia^ Tcjj-ajJ Jj^^l 

lJ.iT ' "I? '^'j-'J (_ycL<Cl>-'2l \1 .^--tl (_yl^ a3Li:>JI 4 Ij I iij 4_i£ (_yjfc (_j^l J"*-^' 

(_^ fjJt La SjLxiajsJI jjl» dJj^ (j^jJL>J,l tijjLlII ^ A . ..M a JL>.| jj^^jl LiJ^ 

. ((CjLajUolt ALkaj VI Lkj-Aj^v 
«LaljS j»LIaj jl (j I ri t ^aLSilLa 5 ^j u i 1 1 ^-.'il .^-^ ^| lJij^jiIUI LcS^ (jlj 

(_gj_OjJlj t_gj < 1 II I_j_PjJLIIj (_y^L<lIL>-VI I_j_iSjJlIIj (_jJ>.jJjiS"l1l l_XJ^^pJI 

J -^ I 1 " J , ^", ^j ij\s>- (_y3 i(22 •.23) (_yJl_4.j>JI ^-tu^jliilj (_gjL2l«Ji,l i_xj^^pJlj 
(If^AjpjIill (_^i^ 4.^Lc ^ ■^'^ ' <iijLcuJI Cj Ll>.^j is" 1 1 »_a jaLkilll jl (j i " 'II I J-<k 

LLJ>._jJj_i£LlJ 4 J I ri i ILl > I ri"n (Ji.ljijJI Ijui J^><-1 l(_y^^J-iSllJlj (_y^L<iIL>.VI 

3 J 1 ^"i . llj 5_j^_ojJlj 5-jj < I II i_j_pljJlJI ij^\-LM Sjjj-aj (JjijiujJ cj Laj U U 

S-ajJa-UI S^^Lc: (j^ Lol 3_ajJi_UJJ 4jii-ljJI 3j-i-JI (j^ Ijok . 3_lIUj>JIj 

3^L2i!l ^""j^^"" Jaj^ (jJ-'J' CjLS^L»JI (j.3 JUJLJii (Ji-I Ja ' '11 " j'a I J'^jl ■>_' 

. Laj-j^j \I ,^"aVlj ii^l.cVlj jajLilIlj (o£L>JI CjI i n i nj^ )«_o oLo^Liilj 

Cj I JL2IL«JL I J ^^-ajJlj «Ljtill i t_jSI^ jj^i:>. ^j-* (^^ (.>^L>. »_<Cl::e_a ^_^ ^jjjLuI 

(^j^LaVl) 2LLb=n]| 4jiJI ^jjt cjLo^MI Lo-^IjiSij (24 -.23) ijijUU^Ij 

' ^ U I J . 1 1 jj_c J J J t" II Sjji^j J j*^ ■-'"II i_*jJLjii <1jjjJjj 3.3jjlI,I sLilial fj^ 

4jj/jLla(^^(_pjJi,l <jiiLoyLLl,l Lo^-^jjSilJ jijjoJI jjjJI jjjj Luij ijjjijjj/Lvalj 

.((ijIjJI (Jj-ajill (j-« 3 ".4 Sjj.ill jJiul) L^jLJijjj 3.3jj(Ji,l 
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(_gl 1 1 j'.A.-^ I Lt>.jjjjjij Vl ^ J j ■^ " (j-a S^LSill -^ J j ■^ " i_j^Il2j Lojii^ (_jlL»-j 
ji (41 : 122) 4j^L<iIL».VIj 3ji iilj I rill lIi Ljij LU, I ^ulc^j-ljA, L^L^i iSj.p.'^l 

jl i LLaiJIj i—iljjuaJI ji-J-«-o Ji i^jljCI:*^ ji 431 j Jij^l iLi ^^J^ (^ j-ll jUa-iJll 

(jSL«j V LdJj j\ a'jjti tijjj/ 1(26 •.23) «u^ljj 4jI^ JjjQJ i(__>l3^jJi,lj Jj j ? 1, 1 
diljLjLjiuJI (j-o u^jj iCjLoyLiil Ll>-^jjsiiJ (_y^^jjjj3l (_3jiJI (j^ cdJ J J '^^i 

CjIjL«JuJI tfji^a kiLls.^jjJj'^I (J^ ^^'^ Ll».^jjS^I)) _i i_gjL(j u^\ SiiUail 
iJ1*jLj Jl^ I Ll^jJj-lSJLIIj p 1 < II 3_jjLiJtJ i\^i>- ja-Aj (_^^ ^3^ L^JliLolj 
5j_La_i_<jiJI f-^ 1^ ■) "ijvjJil ^j-i-ulj mil (Jjiiiil 4-uaijjj Sljl di La j U U Ll»-^jJSj 
TcjiisljJI Laj—uG ^^^>-y o' '■>^^' ,* _ '^" ' "„' Xs vL^JiH^'j (_5-a^T-cVI "txa-jjjlj 
dilj—LtJ (j-a 4j JLa-"i I iij <iI5jL>-l Li IjJij Jj^All Sj^j (JjS I'llj (OJ-^I ALiu f_^ 

.j-uLtilj l-LJjl I nil JoLxJI (_y3 5jL>- 

La^^«UI§ MLa^t ^ <wU«ll 2 :8 

AkLaJJ\ ^J^ Luv>r>iS;:LH jjI (>c I :2 :8 

l_^XajjQ_La j_u3LLc )>_i-<>--v J «i i"i_i .iLSj ^sLSiJI (_y3 LL>.^jiS"ill j3lj 
juusLJ-xM eJJt (Jjj-iij Vj ij_i^Ll«JI eJJt (j\j ^^^J-' cr^' '^-'i^' iJliLS^ijiJIj 
3_i^L2iJI Jjljllj S-LaLflill ol iriiiijllj Sj^LSill obLillj iS-LaLSill SjbVI 
(J ri I iialj i«_«JIj>J,I (J^Ij 3^j_«Ji,l <i_i_Li-(_jj|j (_y3 (s-aal ^Jt^-Lu^] (Jj ■l—^'* 

. I j^^ .-.^lU'.l (_ylll -ij^ll SJlcL^j S^jjiil aJJt L^jJ^ Cjjal^ ct-'^' lS-^W^'j 

(jjfcljJI LlsLuJ ijjjil J J S^Lflill (_y^ Ll>.^jjS^I ^I (_y^ jjLill JlHlj 

(jj^ill (_ij-allla (_y^ r-j_uj^j>. 5J| JJ jl^ ■ 5 ^ I , U 1 1 Ll».^jjS1j cLJI lIijI La jji 
jlSi>.| j_uS^ sLLa^l yxua ^j£s Ll>.^jJSI1JI jjJLA Cj^j^\ JLiI . jji^ ,jjiaL>JI 
j_j_ajG ^1 CjjI (jlll 3j.uijjjJI t-jLuj'i^l qm JjiJ i^gjJI jjs'i^l jjij iS^jjdl 

(jjj£:i]ij .(jjjji jL>.jj »>Ltiii a2.LUjasiuuaui,,iii|^:a(^^LLi))fi^^Lkiii 

CjIj-jJljJI (_5-AJ n_gjLaIlJI JaLiiaill (^y^ x-ij/jUJIj 5jj '^^->-tl Jilj^^il »jj_tuJI 

"iLu-ulj I nil L^l I n I nj^ (J^:>OJ LlJIJjI * ^ ' ' -^"' (jyJI uijj Jj ell jl (_jjJI <Ll£.L»l£>.VI 

1 I "^J-lj ' S "t i"' 1 la Jiia SjjIiLJkl jLiVI liJJj (_yl^ Sj^Lc igulalj ii <i ijJI j:5=-i 

j^a_j ^ j -^ J "' (_yi (_yjj_«JI j.£LflJI 5_ij.j>o (_y^ aJ^Lill (J^ljjiJI jijvi 3^ I ,Ull 

L^JJJ^ (_j^ S^jJliLfl i^J^LSilllj ^-LiulICJIj 4joUII 431 . m nj^ J^ia3j ^JJ^L^JlII 
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(_gj_iill (Jj^IjIlII 4_lUx. SjLc < . ^ I . ^" (_ylll 3^^UI «tl .-<VI .^Wlj lijjijijtili,! 

^ *-l ^.':.tl 
Ll».^jJS[IlII ^3 j-a^ (__)iiJLiII (_>iic r-jjjj^^ 3J I j^^ LLlliLO ' '' •"■_' joJ L4JJJ 

jj^l L^ SjJiLus Sbt^ 3^L2i!l Ji-ljj S^LLJI (jl (j^L^I (_yk: 3iL5iII ^ 
(_y^ 5_jjlj.j>JI IXj-aLbjJI (>uljij (_;rii"ljJI 3'>i^'^' SJT^I (j^ 3_LaL2iJI 
(Vitalism) 112: 288 Sjjj^I ! Jlj^ (>uI^I aJJtj 3JVI dJJj jjj'^ cJaii^l aiia 
JLjJl^ (_y3 4^LLaJI tfjuk ''^N i"' ■ "^J Ijij^J «QAj-aj aIjlLiJI jJ'.^^'^' (j-« ajdjllli,! 
(_j_2JJLj 3J| j-it ij^j ''■^ '- ALiij jl J '^''^ i_p>^ '(^i-*-!' ^iJrP^' p J j ■^ " (_j:a-o 
(j-\_jl^^ lt-u^s^ jJSLufc ALkuulj ij2>^>-LLa_a ^Lu_u'^lj t^j"i <tS MJ ' '^ ■ ■■ ■ ™ (j_ujl£La 

4-i£L- ljLS— La ^j_* ^ ^ ' •'^" ' ' Sjjj-uo JlSJj ^jl ^_^1 «Ll>-Lu (j■^->• ^^^j^\ jj_aAjJl 

JuflJ I LijIJJi (_5-3 (_yjrj I II U jSjill jj^ 4-l11 <i inljJl J J J *-^ J . ^ ; , ^" 1 1 Ll>.^jJSj 

£llol£L!l SjIajjoJI (_5i^ (jLjij"^! Sj JLSj (jLxjVlj (J.i«Jlj jaLiJI (J^ijJLSj (jyi^ (tul^ 
(J_i i/oJi.c'^l t^j-II -iJ^J (j^ <\^ l^'a tiJ Ml J V J "v lill (j^ p>J ,5.j .Ull ^|r 

i(jjjjij_Jsl Vj (jjijLiS Vj ijiijji V ^Li (_gj_iij ij-' ' JJ 3 ■' J ''•' .' J ^ LJL^i L?-^"-*-^ 

IJij-LuLa J i"i M cflt-L jv Cj Laj U 1, 1 J '^* ' 4_ci3L>iJ1 g^"* -i-^ cLcuiU jSjiJl 1 Jl^j 
(_gj_oj a^Llu (_yi OJ '"' J ^ J ' L.t-Lo- 'v J Mijll (j-u (_y>-IJj (_gjjjj Oi^ Lj-'W't!^' 
diLaj 1 < U Ll^jJjJ-SLj J «■-'' (J 111 I 111 (ji Jljlj ((_yjLajUU ^ j j ■-! 1 1 ' LLA j^j) 
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j^\^ 'G\jd2ji (_^i^ IjJajjjtA 4jj(j>oj i4jLuj 4jijill5c^j '^^^ W tji-i-u-i^l 4^^^-C 
TcjjbJI LLLLaajj . ( 1 08) <ijuLc.j <tjL>-LLi>-l 4_lJjj oJl^j "^3^ '^R"J-* (.3-^ ^J'^ 

j^T VLii-o j-iiu-c ^ miLlII (jj_2JI S-jL^J fj^ fj^.j_yi^\ > <i" -a- 1 1 (_y^L»ii».VI 

(j^LcSLII jjjLJ (_yJI t^jl Lx^ (_yjjijjjJI jLtJil (j^ ^jiij^l 3_ujjJI cjIjLuJI 
<t^jl ^^ « ' (JLfl-cl (_i_i-a_Lo (jjjjij (_gi » jU" . ..J Vj 1(275 ".66) I j ("^il .^aj 

i5jL>JI Aj^LtljvVI lIi I j-iJuJ, 1 1— iltj'ii III (j^ '— 'j-?^ ■^3 l-i^l-i^ ^ ^ ' _■ I JjiAJI 

djiIaLaJI CjuLvVIj Sj^LsJI (J^i:>JI "iJLo ^ ^" . .." j 1 , ^ ^ ^\ ^LlIu L^Il>-L>.j 
3x. jjj j_iaJ(Io (_,lj'C I'Till (j^lj i—JjVI (_y^ tUju^j I lillj 4 J I iitLajijJI <JlllSj.j>JI 
jl^lal (j-u 4^^L«JI (j-« 1-^_>J (101) oj-i- i j..t-L :v tlLjaj^ jiLSl liuJL».j 'JjJJJi 

(_yjJl 5 jal :;-, tl t^jLSj-^lj JjJLa i-. m'tj! Lajo^ Li5 cj^liLlI 5-l1I omljil 

i(_yjj^l L^Hia-j-aj (_^jjjjjjjj jjSLjJj liJIjJL] j_yji3l^l <_) J3 1 (j^J liajji i 3~ .J 

jjjiji^j jjjilSjsJ, 3jI j.>- (j^jj i<ijjjLaLuJI jl 4 jNjiii^i£jl 4-l11 <i I iiljJI dJLvj^ 

La (j^ La lj_Lj>-ij i4jjl£jl:>- VI 4-l11 <i mljJI (^1 4-l11 <i inljJI (J^:>oj jj^uj;*- 
aJJijLLa 4-Ji I I'lj-ll '« LLaLl Aj1\ 1 iifjo "CLlLiJI <ii>-jji,l tLiJl 1 iiijj 3jl Jl:>JI Jju 

.4j^>L^I^VI jI o1_iim;->JI 

Lt».^jjSJlJlj /<Jl«JI jj'^ S^UJI lIiL^jjJI o jui «_a i^jLill tiJ^I (ji jji Vj 

jjLtlu j-aVI q\ i'I Ml Vj iSjJija^ diilal (__>iaJLJ (JJJ (_j_(jl!lj (_£_^£LiJI r-Llill (_y3 
SLljsJIS ^ ^ I ' . ^ 1 1 «_<ij;>J.I ((CjLLuj^dj ((CjLijJ)) (jjiilj <— ij^l (JjLj JjJl>- 
CjLv^ ^^ VjS CjWIj (jjjj^pJI jl i(_^j^jv ^^ i^a (_y3 Li^ » "'I 1^1 1 ij^'-^ 
jl jjJl^ jJlIuiSLII JJL>J,I JLill ol^jja^la jl i4jjaijj jjLb^ 3_iajJlSllII (jLlS 

jjVI jjl i(jji J.>*-J j-^LJ ?■ •-* •— '^'jj L7^ oL^j^ Li^ (_yAi«JI JLpJI <_jj| 

d-i-C I ju"^ I sLiLiJiJI ^ru-a-i.^ (_jJI jLflJJ ^^ i^^jIL^ cdJi jj^ JuljI JJljJ La (_5i^ 
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j_uQII J '\J JJJ .^"11 |2>3 (_y^ "ij^LilajVI Mjj/jjiil jj jl-^J ' ^jUll (jl^f (JJ3J-I 

4c.Jl1iI i_gJJI ((Pointillism 3_Lla_L2Jl!l)) <— ijlini j^Lj/ JSLiij 4_i^ j-^ lS'-'^' 

liJLufcj iijJIjjj jjjil£Lu JLj ^jlr iAiljellJI 4jjjjj5tlll SjjijJiil aLiSj (_,ljl-a-"ll 

.(9)a,uiJL.>UI 

CjLajji, Jj^SLo (_jf\iii Qi^ j' '^i)J^-^ cLflolaj (_yJI (_,iiji ii^lj i—il-iVlj jjjJLill 

j-jua-c (_yi jljijJLjj/ ' ^ ^ ". 1 1 3 U I , ,.tl 3jvLv (ji cdjiu Vj 3^1 :,^tl J .^z' 
(ji julj jJijJLlI (_5-Lc ^j u J . ,. tl (J^l (j_« ''U^ <" I iiV 3JjLa^ f_y^ cj La j U U 

Lj^^>iS^I (^^ A^UITI jjI i>C 2 :2 :8 

(_jlj (_y3j i3_lIjLjj 3_LoLijJ 3^^Lc. (_y3ji3 I ^j'^.^t 3 al ^",11 ^Ir Ll».^jjSJlII 

3_ijj(j-3 ^^^1 ui^ '-*t'J Lj^jJj-lS^I i_^i^ 3^L2jJI ^i vjjj d.<i^ (ji i_jjlSL!l 

. Ijjiajjij Sjliil ji^i I'l Ml ^ L^JSLIj 3"al ^"itl ^Ir Lp-^jjSJlJI ^'^ tiUj (j-o 

(_^j (sJIjJI 4j ^jj i_gJJI jliajil (_yji 3iL2iII (jj^ (_y^ 31>L«JI (jj^L^lj 
^"1 j yj~ (_j \ ^ 'J J ^ ^ I (__);oj^j (_y^^jjSllII jl£^VI (_jlr jlsIjJI jJjj (_ylll 

7-l_Ll,l ^3_Ljtj (j^l (_yj* SJijI I nil 3"al ^",tlj cGLoJii-j g|<li II (_,lr (_ALaJI jjjjj 

l3jl r.oVl L^JjUS I J i j_lC. (_y^ L^IlLjJJ SJl^I^I Lj^v^jiSiJI Jl jii" I llV (_yjljj,l 

(j-o l—LjvjJjjSiJI i_^i^ j^\ (j-o 3"al ^ lit La (_yl^ 2jJ,l ojui UJuiLJu (jSLjJj 
cTjLal Mi"i<Vlj oLc:ljJLi-VI (_^ J-jL^JI jjiill Jjj^ (j^ g|j?"iiii"t ,^l ,^^VI 
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dJLLj JajljjJI 4l>Lc: tjl liLi Vj ijh^ Cyj^ L&jll (_^l (j^y^^' r-M^-oVI 

5jl_<j_«JI j_j_ajij (j_a LJL;*- ojLjkLiiJ La (j^J "iii^l JiSjj 3Jj.io (j-^3 '(^0 
(_, 1 r i"i < -a- Ml (jH-'l 3_C.Lu-ilII J '^'' /ajS lAJJ ^^.^ ^3 ^ i^P^ ^ 4iljjL:>JI 
J J '°l \l .^"aVt 3_LjL<i;>.jj iJjijL».j 5jlj"^l Ajj^j^j /<i£L>JI (oJaJ 4j.iL> j"ii 111 

(_yk.-2ujjLS]l Lo-^llJilj <dVI-(j^j^l ^UJI aUliii^lj .^ItoJI t_JLLs^ 

liLI j jjjlj ^ 1 jS i"i"!l (jjill (j-a A^Liji^l ' ^ a J -^ J i<lx-ijLiII 5 jj .^11 SjLjjJI 

2luLiLji 4iL2iji ^1 Jijtjj q] 4jjLiLji a^i Mr^ii ij^m jjIj ^'^^j Vj 

L^ ' 3 ■*:■ (_yjJI 3_uLiLlI1 SjbVI 3jlrLfl^ i<il3Jj '^j'-^lj J-**J' -_;^-^'" (_yk: 

ijI—lSLL! jLi_»-aJI A \jSls^ I «L«_i3 TT ji 11^ ^1 qJ^jlaH (_glj (_y^ iSJ^ ?-i-*^' 

JIT: Just-In- : 3_<j<jJl^ i—iLa-i-ol j<s_& Q^-lJLjLjJIj) r-tu^l CjLjjSjjj (_yJLiLL!l 
J_aL«JI 4^J La! (r-LuVI S-iLsj (_y^ 3 a^U umii^l O^l djaijj^l (_ylll Time 

j<ukjLiLl-3 III il'Cj LxjO sLuuLlII 3jLjSJ| AUij J^jH (_jJI (_>iaJLjl L^JL»-_^^J^ (_yJuLLll 

.A^\ ^(j"i<lt ^a^l I ii'i^l J^li- (j-a SjjJlJI Sji^I,! 
L43L3>Lc: (_yJI o'^b iS-aLc: 2Ju^ Lp-^^jj^^ll I j isLSill 31>Lc: (j^ I JLA 

^U^ialt Li»^^«U§ MLa«Jt ^ mUaII 3 :8 

'Aklali\ L^^j^Sj ^I Luv^^J^^IIJI A^Uj ^1:3:8 

^j_j_j_i_j_Ll l_Lj_uLj_ul LS^j.j:e_a ^_^_A TtJjLjJl (_^JlA Ct-^ Ll:>-^ j-iSlll 1 LlulS ^jl 

1 3 « I • "J I 3 ^ "alj " I 3 I L^l JU 3_<ijL£ S^Lcca SiLfliJI (2ha liJjl». (_ylll (_yJk 
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-3 j^ < Atl a-jJI i„ljJI-5-i3Laj-L«-l,l 5 j^;'-^'l-j"jj; -i < '' 4_j_ol-3>Li.Vl 
^J_LAJI-C0ncrete music 5-mj .n -m ^ ^j ,,.jll-imaonlnoy Ll^jJj^ L«J V I 

c^ijjal (Jj ■ U :;a ajjjcv jajjiLio JiijLa-" i n't /sJ u^j liiiteractive video (_yjjUtlll 

i_!j3l CjVLjc_a f_^ SJljJl^ (j-<_o Lua-o J CjLflj^ cLfljLji d-j^LSj jajjiLio (j^^ 

cdJij ^j[2S\j jLaUJIj t_(jj'^l jjj o'^'^ ^-^ tii! JiSj cri-i^' ijj'^'i Jl^jJIj 
«L3.j >La Ijd i(_yjl iii'tVI o'-t!^' (j3-^ Sj-jLiJI ^3i=>'-iJi■' ij-* Lt>._^jjS[lII aJJt 

JJ .^.tl ^^ jtA C7^ LijlS^Ibvl <i»^ .ull-^vl« j<s.>.|^ !^jj jjij Lojj 5|j-»- 4jjIjjJI 

(j^ (J_i-3jJI 5j_La_L3 (_5-A Lljv jJ j-tSii I (jl (Jj^u j^LiJ (jl dJJi *j-il3 C7^ 
i_jjL>JI i_!jj^ j£jj,l (2>« W^iJ'^ '-^J'^'^ "-d^'J '(3^^^'^' 4 li I iil°ij (ftljJl cLiiiiia 
3 ^ ... I "a pjj-3 (j-« 1-Cj.i '-r'i/^ 1 or jtjj-aj q] ,_>iiAaJI J-Sj3 (_yl»- (_^^lJ-VI 

dJ_aL<i-4_jj_Ia_i (Jj-5j_li_i . . I U"" jj| jLiV (jlS i L<fcj_uG I JUk i Ll»-jJjJSj 
isLaSLill (JliUjJiilll j-x^ Lajiolj <-liLi i-ij;t>- i(_yA^4J^>J.I j-ujil!l SjjkLiaJ SjjJLa. 
j_uS (JjLjj (j3 i(j^Laj jjikj (jjiSjLaj ("i^ii-l JJ-iJ J-:^^ (J^'^ '■^^ ij^-'-*' (j-* 
tj; 'I .^"aVI |_gj~i I II 1,1 ^ Ir CjLaji«J,l Lp-jJjjSi L^la-jJa (_^1 Ijl ,:^^ll jjji 
LoLc IjLlal jUijijj ijJjLa 7-jjSI (jLiiuJI I 'i 1^ ^""j .^"al ^".llj w^jCAtlj ^ .^l.llj 
r-Jj-ft-tJI (_7^ ?r^^' J>^ il>^ "^ 'j-ir!-*^ (83:5) (nJliLojim j^Is)) 'Ijlr (jit-il 
diLajlttl jJjJ jujjJ ljjjijj.i ^i5J (j^"-^' Lt^ iGjJij aL^I Ji^j 'o ' " 'J^^ 
j_uJuJI CjLlII (Jj^5eJ CjLojim jjis ol '(^ • ' ^^) (.3-»-*-^^' (J^LfljJI SjJJ (_y3 

i(j-'" '''I ' t"'-!'^ ^j j.-'i; Language games 3 < 1 II <_!L«J| (j_o pjj (_yJI (_yj(Jijj>J,l 
^Ij^I 5«Lfl^j idiscourses .-.I .IU.^tl ^j^^j J^Lij jji ^_yjij»I^J,l (J^Lalll Clul>- 
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JUlJ V jLjj_lJ "JJ '^"'J ""^^ 3jI JiJ>JI JiJLJ La X_<lli:a^ (_y3 S^JJlXlj i L^lj l rrti 

sLuLa^LiJll (JjLj/^I (J^ii- (j-o L^jl JUj tt I n't 5jjj-a (_y^ iJlc^Li^a lil VI 3^jjla 

.(4 -.106) aibOrJI 

(ji-l jGJI cLalala L^ ^ < i~ "i (_jlill BJjJjlII uLxiaiJI 7"j-til Lui jJL>iJ,l f i rTij V 
(_y^-(_f jJLt I Cjli I ' 11 ~ t L^_La ^ ^~K' , ,.j iCjLajUU Ll>.^jJSjj S^LSIlII (j^ 
; LjLuaill ^LjuL^ J «i I'l" id_ujj(JI ^"al ^ lit d . . ,.',tl i-l'ijj ,^~ 
.A^jjlX\ JljJjjj CjLo^mi Ll»-^jJSj - 
. 4jtil I J Cj LajUt I Ll».^jJSj - 

.(jJj^pSJV' J-i^l>JJIj 3-iL:;SLIIj SjiLLill - 

.hypertext jSLill ^-^'llj (_>.ajjl - 

.aUlf.illj 4^jjl1,I - 

.'iuS^l 3^3. Ij^ (_y^ AjJLuJVI - 

. LoljjJIj i—ljalj CjLajUU Ll>-^jJSj - 

. (_,lj'\ .""ill (jjillj CjLajUl, I Ljjv^jjSi - 

^^ ^Ji ' "J J ^^ t"illj Cj Laj U Ii 1 Lt^-^j-tSj - 

. I M I rillj A^^-cVlj CjLo^mi Lp-^jiSi - 

iLuili. sLLa^l d_Lo '"' ' '^a Ijl ,>.^tl jjjuk c-ijl^;*. ^ ^ « J t |__^|jjujjj| ^LlIIj 

S_i_ijjlJI S-sLSiLlLi cjLo^mi Lp-^jJSj ^^^^.c JjLclI xl^<u$ ^-^'j 1 3"'„ j 

J ni \ (S-^J (_y^l d-j^LSiJI Ijl .>.^tlj j_^La:>JI (2>o J-i^ C7^ L^ljli>-I i_jjLaJ 

. «L« Lc i^j J ' ^ * J '^* ' 1 1 jLjfc 

.A^jjill JuJjJj LJLdjJbdl LjvjJjJiio 2 :3 :8 

r-Lu^l JoLJuil CjLojUU Ll>-^jjSj 'LoJlSj La (jl (JjJl2IL«j (jj^>_uSjl (JljLa 

cliLjl I rr -a- 1 1 I j " '' (jr^ ^ a\^\^ j3^jLj.tS^\ ^1 JlJ-"ii III (_jlr J J ' ^ ^ " (_y3jj(J,l 

4ji«j<JI diLajUU («iaj L&^jj (_jjJI pLv^pjj/VI CjLoJl>- i_^i^j iijTuW 4joUII 

j-Jjjj oLo^mi Ll>.jJj) is"i (2rAJ 4^5L»JI jjl .jj <iUII tiij>.LAI d_L>-^jJSllJlj 

SjvbJil 3_i^jjlI,I Sjlil /<uJl2j JjJls. jjLajj (j^ 'J-i-^ tiili (j-o (3or I 43jJ(Ji,l 
. I Jjl'' jajLaJI 4j-^ j'l I (jjijji^lj (_, oUII dt-ie-LlI /tjfcLLo (_jJI 
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IjLj_o (_jJI 5jL.2_«Ji,l j_iiljJiiJI (j-« J-i^ J J. ' "'"" cr^ cj-*^'-^' (*-^ l^?^ 'J^ 

dxxa. I idealization 3jj/IjjJI ^^jj ^ljt;^ll JiLo'^l *ul£>^\ jjIal^^Li .Uj,...'!! 

La (JS i_jjj>oj <ijiSL>JI (J^I^jlII jj-j3 ^'-^ • "J " ?■ jLx-b jStll Ji^l^l (Jjix-i (aJJ 

Jj^J aJLC (__>Iol^p£lj el -i_^^" . ..1 I 4Sjj>J| r-jLx-l (j-«-2 iSjjiu CjljLsol ijijJkl 

4SjL>. J . ...A" (_ylll 4_l1SL!I d-Lulj^ (_yJI (j3jJ-i (Jj^JJ ^l^^i! 3^jLia ji (jJISijvl 

(^"iMi ijl (Jj^JJ ^ "■■-" I Jjol! LcLjjIj i4jljl a in!l aIj^sIj d.Ltisj'ill Al I rr-val 

(_y^ i°".ja I n (^-sTj 'Sj-i4^l ^QJjIjla (_y3 SjUIj 3al UtI ^j-u 4^^L«JI juu-tiiu (_yJI 
(_j» I ria jjlS I juil (jJiiJJ (j-a (_gjji (_yi^J , I , I U 1 1 J jjlajjiJI (j^j 4^^L«JLI 4jjLij 
Jl^ . ^ U . . ^^ ' 1 1 ^^LlII ' al ,^ ^ ^1 CjLuI I riltl ^«i^ JL>-^V (_,S I n aj.»SiJ j^^JU 
4jjjii!l ^"'l_;"j I'' i_^\ J '^j (j7^i^»- 5Jl2j(Ji,I ^Jjjiill Sj-iiUaJI ■ ''-' • "_■_' (jl 4_l[^ (jl£ 
«L<jiiiJ 7-jJaj (_5JJI Jlj I. ill i(l8 ; 127) SJiill JLjJjl! d-uIsLjpl <t3.iL<iJ p_i?jj 
<S(^,_Ia_u.ujlll J^lll I Jui L^i^ iS^^-^ "^ LT^' SjLfljdl jjil^IaJI ^ liLa LLA 
«_a |»^ 'J^-'H '-*_>:i 4jiLvj I.I ""^J *^\j-cM (Jj UjJ^ Vljjji LLA 7-jJaj I i i nlj 
^^j.xj La jl^£.l jjjji (_yi^ Ll>-L>JI Jjuiujj ^LcujjiJ (_g JJI jsJLlII j_iiljii J^ju 
i>J~^ j2>S— «-i ' ^ j^ I LLpSj L(jL«jiILa^ 4j i_j i .""t Laj uu^Li-j LlIj-S^ ij^'-^ 
?Lj^_l^j sLiia^'ill (_ajLl3j (2>^ «LSj^J Sjjj-o LL! ^ '-^ «" (ji 'UajjijJ.I r- jLiill 
(_j_Lc cdJij (_j_«_aJIj>J, I j-iillJI Cjl-LaLb^j i^lu^l jjjijGJI jjil^Iaj JlaI^jsJI 
(ji Lbl^lj I _ . r J "i I II "l (_y^ 1 nlr LaljJ Tc-Jj-al Jiil ^ j . ^ ^ 1 1 V JLiil Jjj i ii 
CjIjjI x_a j^sl^Hj (_y£ ^LI j "i V t V jJt L»£ jsJii-LJ i4j>-jj L^^J aJ^jH «L>-ljj 
(J_i ' ^ »" II jo-^-iil «L>.L>JI (j-u^l (_y^ dV-' 'Lj^lij LLIj-S^. JjJjvj Uj_iSLflj 

L_LA t((_j (S^jlll 4j^j_1^) J jI^ '"'11 (j-a lj-L>-) ■ j '^^ LlJU (_7^1 Lciaj] (_^_Li3^.ill 

L^ ^ ' ^ « 1 1 (J-Si MiU (JjLij (jyl^ L^jji^ (_y3 cjLajjUtl LL>.^jjSi jjj jj-iy 

jlj_j| (j,-Lc SjJi^ Cjlj diLaj 1 r U («Jaj (jl . S Jj JlC d_ii«^ (JjLjiJ (j-a Oj-SjJ 
(j^oj-aJtll CjLSjIs jjil^IiJI (jx. pj-i3 <Jl!^L>-l JiUJI (JiaLLa Sjj-aLa-aj <JliLS^L«JI 
JUjJi <Ll3jj«J,I S^m J^o I «Lljj^.2j 4lji iij sCflj-aj --I .^^Vl jjl , I j A •,",<" (_^l 
Simulation models Sl^L>J.I r JLiJ (jSL<u (j-<.>- f_^ i^J-o-*^' c?-*^' i±t=tjJI (j-a 
<^ Lt^ ''-':!-*:? '-* 4lAJi.a ji cUIiSLa ^"a j ,>.-»" , ,.j ^j^ <_jj.j>J,lj J I -- 1 1 j j 1^ ' 1 1 
(^ pLiis La «^j"i I iij i(jl£JLlj (jLajJI j-i^ SJlIaJII SjStll «LLaL(JjJI jjkl^IaJI 
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4 J I r ^j.x^ (_^ jlII-lIij-ljLi jj j I II j.^uji3 Jl». (_yI^-Microwoiid (_gjj.iLLl,l 

ja^LoljLA ij^'-^ (a4^^T-»-ilj (<i^L».»Il:a-o ^Ij (j^ f-\ oUII 3Jj^ *'jj '-7^1-^-^'^' 
JLj (_y^ Si j| l^jr J I ^ i A^I-(_5JLir>-ljjJI aAI t-i-»- jji I JlAj- Ij (j j Tij xj ft^-ll Cr^ 
ijt^l^l x_a (J^Ldlll (jl^ ajJi^^^IiSl 1 ?l<T-"iiii tij Laj U U Ll».^jJSj (jl .^ ul . ..tl 

(_,_ua_a JlS 3_«_aL>JI 3 j K1I CjL^jIlIIj Cj Ij^Jkil I Cj^J (jLs JJljJ La (_,lr J 
ji /oiaJI cdJi (_y^ (—allJEJ V LxJj I JJLtllllj 1 .» Mi'itl Jl^Jj (_ylll i-dJj Cj^j O'^^-J 

• t-jj'i/l J I Lo.^JjjJlj'^I 

t''i'^"i I iM 4^^ 1 1 iiajUiC CjLJIS Mil j»c_LajaiJl ^_^1 jj-^J tgQjLs-" 1 na ^^7"^ ' '^ J <Jjolr 

jiS cjLajUU Lt>.jJ5-cSij (jl i(<uJl2JI 7"ji3 SjLclj jjJljsJI JjJjj i_^i^ j£JiX\ 

dXaLitll 4j<il<tl <lIaj^.^>JI (_5i^ 5 Jjji^ x.jus\^ (j^j iJliLaLtuil CjJj.^ i(ji J I ii'>JI 
(^1 4j.4£J| 4jL;LiLaJI CjLsJ (jl JjL±a i(Jj^ (j-o Ijjlj (jjSlj La JlJoI JJljJ CxjIS 
4jIJlj>JI Jljij La jjjila (_y^ pLiIla-VI ^Ir jjfc Lfc iSj^ljpl Jljlj ^I .^^VI 

i ^U cjLuI I iilll (J II I iitTi (j-Ajs- (_y^ i(_yjv^^^Li!l LvjUa cjLuLtuilLi JjL 
jj_j Jl^j KjiiLj-iisLj^lj -I '-^^ VI Lfcj.^13 «ljj 3£ju (_j^jJ^;lJI (_jJI LLtL>- 
j_ilijll| cjLSiLalo j-a. lS Computational (^jjjL>JI (_gjLJuj"^l r- J>«-iJI LjJls. 
(jjLajUU jjtx;l ^^jjjjLjj 2I I j 7" j ' ' (jj jj-i_3jjjLA jji L<i£-4jlj^l Aji^j (_j^iill 

Lt>.^jjSj cUk. CjJlC:L^ |_5Jl!I ^ -^ j ' 1 1 j (_;,.<ii«JI r-ljHoVI I jui (jl i(4 : 106) 
4_iAjL£3^I ' ^"'^^ ''^ (j-* «Li-£lijtILa CjLuLt-uJ Jl I ^^^ (J^^:>-^ (j-« p^ I iM ( II t-llLa^mi 

liLI J ^1 I j" ^ _■ •" (jl ju«_i liJJjij 5 U , , :^ : 1 1 a^LlII i-al ir^a (_yJI SjjijjjJIj 

■ cjLuI I iilll (_5-Aj (_yJj'^l L^j_pj 

^^-IISI »_^l^l jJ ^ "r "1 ( II CjLaj W U LL>.^j_tSj (jl (Jj_^l Ll[ ^ ^ (3y " ^^ 
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: 123) J-iia-a! J-ual^jJI (jLS UK x^aI^JLI (_ya ijjLuJI oLa^mi ^o^^t^ jlj 

.(29 

La JljJlxjJLij 'J-jI>II J-i-iiiJI ^5:3 :4 Sj-l^lII (_y^ ^^1 •,U,^VI sl^jdlj 

f_^ «l_u:.j_iJI <"iM ^ ' II ij-o g| 1 1 rill ii-CjjLa- (jl-iillj (_j_L«jj 1(__)IojjiJlII SjjjLji 
(4jjjjJLII uliLj^Jiilllj (_yjv^^;LiIlj (jjiiii!! (<si^J CjLuI I iiltlj S^jjlII 4j^Jiu 

Knowledge i_2jL«II JjiUlI SJLtS 4lujij^ Jj Su^jjII SjUI JjL>oj Jj^a-cull 
(_, Ir j-g.1 iiM III i_g JJI j-o'^l j-Aj 5 U , , :^ •, ^ J 3.ajSj 'bj'^.' Representation 
(J^L>- (j-« SjjJijsJI i_2jL«Ji,l JljJjIlI Sl^iLi Liiaji LajjJ 1(3t!-*-*^' (_, oUII Cjj^jsJI 

.CjVLaJll lJijJLjj ^ ^j . ^ ' 1 1 ja^j (Jji i nil (J^vj Cju^JijJI 
ajLirij LJUjlaXI Luv^^:^ 3 :3 :8 

2U\ . ,.j C.I U aVI 3 U I , ,. |_^ jjLu^ajiJI (jJUtll 3j^j.iJI Sjjill CjjJjJI 
i_jJLLaj ^UijLjsJI 5j_^Ja_UaJLl Libj_i-ibl_«^ CjLjcjj^ •"■• ■^"j I j (3:JjJI iJ'-^J 
I 1968 ^La Sjjj A jlV-i ij<ui.iLi>-i r'j.i- (j-u^ (j-* SO^ "^ '■*-*:'J '«j-j^Li» 
x-aljlil (__>.ia-iJI iUaLji (ji^ ^jl j.^«ll 4jlj (j^^alj Jjjuiuji -i j U I ^, ^ I ^jx. (jjjjju 

((La Parole sur Le Langue(79: 3 i 111 3>^ a^LSLIId j-j^jj t_JLLaj /a^jUtjj-a 
-i^j U^j-L. ,_y:L!l ((SJLillj (i.>l£LII)) 4jjLu ^I jl.Mill I jui j^^>J5 ;(79:83) 

1 Jl_»_« ^_^_Lc cG_Jj-kiJ (Jl<_al^ (_^ jJlj cQjJl:>J| (JllLul I iilll ^cl^ (j_uj_uj_a juu-u^-lm 
L^ 3 < 1 II i^LlaJ t>l-ij LljLljv J-SIj (_y.3 4-ajLJ-"i i n't LK A^lSDI (j-u (Jj-saiJI 
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dJ^L^j 3^U^I (_y^j JjSLij(_y^ 3Jii!l 4_LiJj |_5^ I968jjLojIjj 

LLaljiJ-" I III (jl . i-J I ^".1 Ij jj ^jtlj <iiill c_tjSl^ (j-* O'-i^ sLalj^ '("^ O^"^ 

(Jj^ljUjl 4 Ij I iij \-^jS Lt^ Sjjj-a-La i"i I imI ^ ^jUjtl j>JL^ idJiill sLfljIij jj-^ 
«_£|jj| L^ J "■■-" (_ylll '-i^'ilj ^j ' -^"j LLIj.2^ JS i" "t 4J(1!I (jl ij_iajilll 5l jIj 
1 j"-»l,,.i l^ 4JlUI ^I t<:UL^ LLLabtJ ^_^ US^lui 4:>.jjj <Ul^ lJuSILij 4.a^j"i i n tj 

jf ^.jjiJi 3Uii.i jf (oSi^i auiiii I L^i^jL auiiiiti l^i jLiei^i itj^l^I ^^\ 

(j_ja L^JLjjLjLfl jjjjjLx-iJ ijj.u_tjj jl_3e_aj Sjl t" i iil jj-* *=LiiIl «L«-t^) l1*j>o ^Ti i nl 
JL^j i<_jLLa^>JI 4_iSLlo jlSil>-2 (_, < I n't i_y^\ clil iMiiijJil <J1iLl3c_uI^Pjj/I (J^L>- 
(_y3 (_^jj>JI t J I iijjj «IjVLj /njiitl TTJ-i 5_i£^LJI CjI^liSJJI ijllj (_y3 i".U"ii iil 
(j-O Jim tjJJ 5J-JLLi (_jJI j_ii2Jlj I Lu>>- J"*-^ ct^^' ^'^J^'^'J (jr^' '^■^i-* 
d.^lj_il_i (J II J Itl (J^ <" I iilj ajjj^eJjl i-jjiLx^al ajj^^ (j^ liJLuiu iCjLoJl2J,I 
a < 1 11 LlijE_j_i^l ' i^ I lA^LSLIl (jjjj.fll3 (j-« ^'j-J a nlr I f_^ u^sjJlW «Lii.lj 

.<iiujL:>JI 4_uLjiiaJl <JliL<j<ljjJl j^ja^ 
l^_jjjJl ^^SLflJl t_J^ (j^ ajiill dloo i^gJLll x_L^jJi,l jjkdllj(_yk: (JjJjj-p-j 
(J II I III Li^ dJiill ajjJaj (_y^ I j^lui^ ajjjjjjl CjJl>-j Jl2J n_g^jiaJI JjLJ Loj 

(_j_<k (JjJ J_I,lj j_OjJI d—LjUj I " I -»- J I ^ I l-ijJ^V l«Ll^L>- ^ ■^'^ ' J_UJIJJJ/-(_gJ L^ 

^ L-L Jv jAJI dJj JLJ ^ I II "^ i J 1 ' ^ '^ J ' ^ ' ^ ^ «LlL>.IjJ| 4_u_JI j2>^ i~i'^ ill jJ:>-JLa 
I JUi j-«J (_5-* dJiill Ttjj-ajJ J^jv^il Ij^jtA jK ^\\ ^jja (Jjt>- (_^ JJI (_^j_ujl£LII 
(_jj| ^^SLiill (j-« J^^tlll iJ'^J '(j-'^-' ' J * '" ^ ' Lx-* J-i^i I ' « ' ' ^"' dJiilLs I Jj;>-jJl 

ajji^i_^i cjLLtiiij ijju^ I ii-»j,i «_o (J^Lliii ^ t| J .^.11 \jjtj^ (jxo (_,ir ajiiii 

ii?l i < a (_jj| Ji_flJJ| J'C Ml ^1 jjiLtiJI ijja liJjjellllj L^IlIk».^Lo J^ i nj (_ylll 
i4_S_L4JLll 4lLuj ^_^l ^^ ''I ^^Lli (j-«J 4«LL^la_ul ' ^j"'^ ' * ^_yJ| «U-<jj>ijl t t_jS^ (J-*J 

c_.LkiJi a^ ji£a^i (^ a uiii iiij .a uiii iii sbl ..iLkiJij .(^UbvVi 

,<-.! ^Ktl . Jj< ,':.",ll ^"a J ,<. J. ,':.llj ,. <IU-Ltl I "i ,>. 5UI , ,.t ^;^"aj j ,>. ^^L.^.tlj 
-' j " (Jj>-Jl^ j_<fc Cj Laj I < 1, 1 j^isj i4JtiII tLo-uAs jj^ pjJ (_yjk jaijtJI tLo-uA^j 
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5_iJJI 5^>L«J Ji-jutS S^LSill jjjj n^jLo^mi Lo-^JjjSilj S^LSill ia^ic: 

^ji^jisj^Ti jj^i^aijajUsjijajjsU^iii 4 :3 :8 

i(CjLJ1 J 1 !1 JLC:lj^) djla^Ldl i-iJ>ijJ (»>lc:VI JSL^J J^^^ (j-a ^jjIlSLIVI 
J t^j ■ ""' (jPJI CjLJLlJI Jl^Ij^j 't'J-*^ cJ^lj-" 4_lI^ j.A4il,l 4-La^Lc.VI (JjLjjJI 

5-jj < 1 II SjL^I 3j^J 3^j-«Ji,l 3j^J 5laloiJI (Jj^J (j I rill iJjLj^ i-a^Hivl 

Alusljji (_y3 4_iil,jJI (_JJlAJ > o"ii II Uj (JllJiJeim uljJ i_2^li>-lj i<ij.iL>JI (jjLjJJ 

3_(^L>JI djIjLil^VI 3jiiiii;ll J^IjjlII diij (_yJI i_aLbj ituLi Loj tiuji^l 

^LLsI—lJjIj jJ-i-iolj-lJl CjJlj>. (j-«jj tjLS-4-1 4_lL3^1c tilA^i^^ (j-« CxjJl:>iJ1 al^.4-1 

extra- 3_jj_«J 3_>^ J-jL-^j (j^l *.>?^' D^^li ^iJrP^W 3-Al-fl-<5iJI j-j-*jj 
A^LSJI Ja_oj (<s_lJ(_l1JIj j-j-iJI J^^^ (j-o ^"j'^^l (jjjJlIl^ j-uQil linguistic 

(_,_L«_o Jljj.j>o (_y^ /<sjj/L>JI Lajjj L^ speech acts 3_i_o^L^ Jl-»^i l(j<jo-vj 

I Jl_i.cj (_jJI Jl^jJIj isLJiijI (_jJI jLii-"^l (Jjjcjj 1 jl«.^ .'« ipj I 111, Ij J J u ' 1 1 

ijili (_,lr *LLi 1 Vjl I ii" 3jL».VIj 3-jL»-I Jlj I nil Ttjj-ajJ I JjJl^ (_yJI l_xj^^^lj 
dlx_L>. g< H'r" I II a «L»jIj «LlL<j^ ^_A * )^IlS_a ^^^lS_a ^_^l ti ^\ ^ ■"■ (J-i^ La jj^ O- 
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LdjjkLJ-cjWjj (2>SI^ (j-a 3_LiiiLiA]| 3JjaJuJI 4Li:>o La coding jjjSj ' /"^^ 

'lS'jJ'^' (_,_Lc. 5-L-y-Lrj.a 5j_)-aj jlj^l ^ij-A (j^'S^d ' "^^J (»I-2J,I CjIjLocI (j-C 
«LaLc M-ij-aj (_g^JiiII Lul^ Jj'-'^ Cr^ ^J'^J''"^ 4-l11s i"iI <ijxiaiJI j>JLA (Jilxjj 
LujLuajv ^j_a ti ^\ ^ . ..tl «juD^_aj '^^^ * ^ -^ ' ^ * ^^ j^^tlj <:LuaL>. «Ulx-£U ^_^_bjJlj 
, U ilj ,>. tl t-L£>^ ^^ dLuJ.>ii\ plr aL^ J^j I JljSLj (_yJI 7'^^'^'=:^ "^ ^-ii>*-" 

(_jj>JI Ji^jj-^l ^j'--> • " (j-a i^jLill ^ ^ I -»"' 3 1~ I . U 1 1 LaJijuj SjLjSjI JJJ'^.'J 
7"j t fi (U ^ ^ ' ' ■ * i^j-iUji-Lll j1^:>iJ1 jjijtjajl j2>^ ij>-*-* Lr^ -3^J t^riVjl i«OjL::tjJL 
jl Lj-cIj j>Ij_Sj iaIj.^LII j_a <ij J— 4-1 jl '^iJJJ 0'-*-*l Ct^ <iJj.4JJ c. J , U 1 1 ji 
(_g jJI (J III 1 im" tl (_y^ olj_ij i4j jAjeJ La sLLa ^ ^" ij jl ^LalS i>lJ-Sj i LAjIS 
.JojLsJI (__>I=jX. J I 111 I ii'itl I Jl^ i_ij_iiaj jl «LjjK 4jlr Mjisji 

L^JSJj liL&LfljiuJI L^ j_L<uJ (_j^l (.T-'*^' -^1 i^jI (JjLjij ^^« ' SjLjSJI j^j^j 

JLjJ.j>oj JiLflJal aI jLja-" I III (_yi LljL^ V I » i hjj (_3i>o ^ "■■-" Cj^^l (_y3 

ALai LSjLc jL>J,lj (__)l3jJiJ(Jlj (J iijlll (Jixj La jJlSjj ijlSLsal u^j^j (_jjL«J,I 

^ '■ 1^ ji i>LL»_a jj-a ^^^1 aa-fliJI ^J-LaJt r J ^Lst-tLs jJ_jL_uj (_p-4-i La jJ^ 7-LxiajVI 

,j>j3l <t-iiiieJ i_gJJI (_yJ-«-l.l 
(_jl^ (_>iajLiII Lxjfc lij^jJaj i(_yJj|^pSj'i(l (Jj^IjIlII j^is (_5-II J '^ ' l^^ji-lj 
l_5 j-ll J J (j "^ I (j-a ,_)iaJ^ J J (j -V J (_iajJi,l (»Laj Oji-U ijj i n o II JLj/j^l jL^jv 
(jl i<i_LjLcj ji <i_i_a^i.cl (JjLijij (j_a a^sc^ ' . 'J ' ^.' La (.3-^^ o' "^! '^^ La 
L^ (j_«_iia_Ll S^^SHj-a JjLjiJ pjiljjj (__>^L>JI li^Luji » ' ' ^_' SJLjijJI i_t>-Li-3 
Lft^, u^jijjv La^iivl (—flillJEJ j_uL«.a (JJa (_y^ cdJ jj (»5-2j J-*J ' L&iLiJ (j-*^ 
SjLcjJI c-iLLai. jji LLA T-jL-iill LJLLaj i3jL<SLIIj 5jfcLLiaJI i^J^la (_y3 j>LJJl4£. 
V Vj-i-a d »j-a- mMJ 3 ' "^ 'b 4^jJI sLaljlJI (»J^ (ji L».j^ JLaJ V i_g JJI 
-^ ^1 1^ II ■ " ' I J I . " ^ I j1 JLjLuJI [^j^II aLL^ x-a 'LuIiLu-a L^jS L^^ liaj" i"ij 
(^yi^ ^ 1_;i '^" (_y3 «L3Jiji i_jjixj V J-Aj i(j^'Cl^"i I nil JJ3 T^ d-»l .^^ jl j»L«JI 
(J-aLsJI iJ J i"i ji (J_aLSL!l licLillal Jojji (j^ (_jji3Liljij ^ ^l"l I (_5-CJ (J-LLiaj 
''I I" jj i^^ll M^jl )«-J-4->- (j-a jaX.jJu .(83:75) 'LuLcjJI SJLijijJI (jj.<uiaJlJ 

iLlS^Lj/j L(jLl>- (^yl^ j_uG(j.a(^Lc jdl . <l u^-ll La^^SLb (jl jl>- I «_LLaILijij ^La 

, Lu^j^ (j_a /qJLlII (j^ Lujjij (JjS Mil J 
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ajIj^j /<s.^LSj.j>o (_jJI LJLLjvi j^al (Jj-aJJ l4-U-ul J I ritlj SjjSjllI A^^Jjaj 

V 4jJjij:;SLIVI cu>Ij=^I i>jui ^^Lol Ij^l^ jj-iJI i-1Sj .(71 -.83) ^L;",°:ia 

(j-a IjJl^ Jj^AII tcjj-oI Jiil i L^l JLa-" I III i^J-y (__>^J.C. i_g'^J I L^JU jjj (_gjjjcj 
3 ' ^ _■ a (_y^ I " . -r J I ^ I J CjLjLlJI JlcIj^ (_jlr <ijLjLu Cj^pjLjj Ji^j lSJ'^ "^ *— *tP- 
«U_«_iij I L^-LJla I jj, 3 J I iiitLi JjjJI 4ijiij Loj , ^ \l ,^",aVlj ^^^.mlj i nil i_J^4JI 

Siscuiil cijLa^ialLa ij^^LII (<sJL«JI Jjj j_a 4^>L<u«JI ol miiijllj (JjjSHI Jj jJI 
3_a£Loj (_^jaJI dJ-LiJIj ijSljj-o'i^l SJ^jiII cjVI^j ^^J^ cjLjLJI j^Ij^ ^ 

(ji 3_LaL$ Jlij (jlil 4jrliiiVl JLvl (_j_A |_gj j "C II JjjJI CjljjUt^J ,jjjjJiJjSLI I 
. Luajl i_£^SLjL«Jlj (_JjL<-alaVlj (j-mljiiill ■ 1^ ' ' ^ 1 1 'LaJLuli L^iLJajj <Llii:>J jUajjl 
(__>iajLi!l j-p^l (j^-^ (^jU*^ iSj^iiUI (Jj-oljjJI jl^Jal (j-u 4.Sjjj <il»^ liJLLikj 

(ji (j-« f- J J ^-^ 1 1 t-iljJlSI (_yJI LlIL>. (JjVjJI J J mi" , J J U : 1 1 1 ^Lujti i—ijUSUI 
LiJjjJlSLJI 3 I -a- mil cjLo^mi 4j>J1jla (j^ by product- Lu2.j..3 L>oLJ -' _■ ■ ^j 

(JLjc.^ (_y3 LlIL>- Cj^JtjJI (_,< I ii"j I L^ W^JJ La-jjr" i n a c- j . U 1 I | JLA 4jij^ 

Lgj.a.iitJjj cjVLSII (JiJIj ,_yLi SjA^I SJ^I ^Lui^l ^1 ,_y^l_Ll2u-3VI *l^JJI 

^ d^Lj ^-^j.^"> ^1 bl Mini text generation and automatic summarization 

SjJVj cjI'Cjmij Knowledge bases ij^jj^a a£.lj^ ^^^^ (^ ^Jj-^l ^ i 'ij "^"' 

.«_iljJI J .^^tt jj^ 6 '.3 '.4 Sj^iill jiiajl-semantic nets 

^_^l LjJLv diLajIt U LL>.^j_tSj ^ ^ I in jj>- \ i (jL>. tj-aj ** uLv ^j-a IJlA 

ji LSj^^v jl Ljj_i^ O'-^ tIj-J-u ^ .-I I" ■•- 1 1 j^^jJI jJlSLiii (j-u jj>-l^:>JI JaLSjjil 
-n ' ^ ^ ^ I II a cLj_<j_At JLSJ_i La J-i^J i(J_col^ILjl 4 'I'r Tii ' ^^ i'^" i-_3Jl^ ^S mi 

4jj-aj «U^_u_u ^_^1 t <j"'^ * ^1 dJLlu^ fcJiJtjl ^1 ' ■ ^ ' '■■ ' '■* JJ-* (J-A-islj^l S^^-Alli 

iLojjjSjI 41t- I iia CjuLu (_yJI i_!jI<Sj,l (Jj^><-1 (_j^l 'L^l'^l Sjilj^l jttJ^sj jJjL^ A^u 

«Ll3LS[_a (_jj| <_!jJlSm J^:>o (_yl!l speech synthesis LjJl a^LSLII (J-LaJ -^-^"'j 
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^^jLiaJU 4jJjj:SLIVI (JjL^^Li Sjdjil talking heads S-^-ui^l 4.<iKll,l (_>"jj>!l 

jl I ' 1 1 "t (jjjjj^l 3 Ij -»-! l_Lc.j_iljji (Jji iL^Uej-a'i/ SJIUji^ LjjLcLjILa-l (_y3 
(_jj| (J-<_l:>JI LJJ I'liji II LxJj jl ii—xjLiJI jl Jljj>J,I (j^ Lu3^^ L^ (j.ujl" i n'n II 

Lxj Lj>^4j La jjkj '(24) 5_i_aiLfl_ii 3-j-Li-3 S^LSii (_yJI (jJjjjSJVI Jj-aljlll 

)> <i"iTe-o (Jjl (jjSLj (jLj (_jSj^2l x_<uJ>J, (_jjJEjjl^pjjil (JjJLjS (__)iaJLjl 4.>-^p^l 

. (226: 1 28) 2i^\;,^\\ juj La j ,^^ ^ f^jJi^ cr^bj 
hypertext ^3^LiII ^j-aJJIj jj-aJJI 5 :3 :8 

Lol Lkj-L^ (jjj S-i^HSm SJlUI (_, Ir (j^jjjijj'i/l (j-u^iill j^j3 tji^ J Mir 
CjLL! ^ j"a ((_yilj^jjjj';^l) SjIISLU Aliaj (_yJI j.21flj (_yl!l 5ajU".ll CjUJJI 

Vl cillj jC^J-Iij JJ '^"^ (j-a 'jjj^ ('^J 1(3^^13 "^1 (_5i^ CjUlI I"i I imI jI LuJ 

V /<^^lj o<"i I II a t_ij < i"i L^ CjJLalu ct-'J' 3 aj U : 1 1 CjLiill (jl Ij ^ .':."n I jji Jjlj 
<liLjjL:>JI CjLui I iilll vljjijjl dJJi ^1 (_5i^ '(«-<* (tt^LiJ (j^ LajLlSjij (_y3 (J^ 
5_iLl£L!l 3ji_cblj lU LajLajl 3 ajU-,11 JJiiJI j^ys SjitOa jLbJLl i>UoVI (_y^ 
-(_yji Li3 i4jjiill Cji-LLuiLaJI jj-a LcjJ LajLjU^Li 4JiiII 3_o^IiJLo /TjLi- i-^^_>J 

I 1 j" x_lLsIL<jiJ 2 (_yjLL<jil Jju JuaL>- j3'\ ^^ i—jjUSJLI Lai (_j^LijjJI (_gjjjill 
l_g_)JLl,l (J_4JtJ jl n_^jJ<_LII CjJ.j>JI 5jIj.j>- ij-2_b q\ vIjJJljuj "tljLjij i"io III 
djLul mill dj jicjl lill j t-iJUtJj i-l/sLlI, SJjJlJ(JI iTjIjLiI^VI j! 4JLSJ, J^ISLII 
J-jv^mJ ^ ~ l"-3 I ^ ->- 1 1 (_gi-LjiJilti i3_i I im\PI L^JLs-J 5i.«J>JI jj-o 3iujL:>JI 
jaJ (_gjjl j_).^a_(JI i—iLc, cdJi (_7i^ *'-bj . el J ^ U ' 1 1 J ^ j" J , ^ 1 1 J <LujSjIlII (_5-i-iII 

.^JLdII i_U^I (j-o 31iiiliii Jj-^a-<i^ -dljii-l 
lCJ '■■' '^' ^"■^'^.' <—ijjSU,I (__>.aJI (_jJI 5jj(JI Q^a^L»IL>-VI (jjjjjjjjl jLcl 
jj^l i_gjjl (_yC.L<iIL»-VI jL^ljJI (j-o Ij-ji^ (J ii'C <1 .jt ^ I . ^ ^ J CjWjj (_yij (_,lr 
d-Ui^j jl 4^ljjJ Mjj-tl (_^l CjjI ,^^\ 3_j£:Ul3-VI j^ljjJIj (_>.aJjl I jui 
4jj.j;>JI etl.^--t I jjLjcj j^l ^ 'J 1 ' ^ " J (_>-'iJ-II "=^-9 o' 1^^^ i.l*j3i JLaJ . <ijlj_^lj 
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4-J^-lJL i J1 «Lj_ujjJ,1 JJij (jjjjl^pjlu i_yitr Lt"*^' ^^^^^ t^L^jLJLa (JSS *^^1 J '-^ ''' * 
'>J^J '^ ' ^^ "^Lj-i^T-S-C V ji 4_Lj^LS.c (_5-l-C pS -a- 1 1 (jjjLxjIS ^J^-i^' J't!-*-" 
(J ri'v<"i (_y^ dji\l ^.11 jj^ ^iiej V «Li^lj.^>JI I j ' ^j -» '"'J L^l Jl>-1_i ^jjI-^ ■ ..Vra 
ijGL^^Lcj d-ft-LjfcLioj d"l I ^".^ '"^Li^ CjLJiij (_gjjl jtSI^I |_3jLi>- (j^ 'j-i-" 

Li&LL>_<u 4ia-LuiJI (_,-'& I— i-ib d ul ...tl 1 \j , ^ ^ 1 1 J t<:Ljlj_^u '"• '^°i jl <=^ljlj 
(j-C J J J <" II (_5-Lc i_jjLSjI 5jji^ (j^ JL>o (_jjJI "i-ujiLujJI dJaLjJI ix_<j/ljJI 
Ajj>o ji «lI iJ:><J (jJ-II 4jS^Li.'^l 3UI , ,.tlj icLjIjLi 7-^aJlj S^jj '^11 cLiSlj^ 

I* J ' ^ J 5jLtItj_u Vl ^jl^ . ,.^ ^ tX'tl ( tjjL_olj A>l£jl ^ ..J ^ U t «LLa_uj_l,l ^j_lijl1JI 

^1 L^jJiJ 4j_jjiaJI CL^[jus Jiil .'LS^Li-j ■> I U . ^ 1 1 Sj^jj idioms 4Sj£LijiJi,l 
j^jJI (j^j Sj li" I ri aj iQju 4£^Lc Ji^jv^ (_jjj<L<j<i (__)l3l^p^l (j-a LS^LLijI (_>.a-iJI 

Sjl^vIjJI S^jjJI ^_, (j -vj_i I (j (j J Ml (_gjjl j_ujjjj/-(_gj cdJi j^ Li^ J^jdlj 
S-^Lliil aJJt (0^ CjjI Ji^j . (66 : 1 29) I -^ ^ .>.. . j2>c 1 1 jl.^a j juilj ,2jj jiill 

^Jl^ Ct-^ /C.SLj>JIj 4— uo^ V "1 ( III (3^1x-l I^J_A^:>- ^^^ss-i ^^ ''I ^1 jj^^l ^_^1 

i^jdl jf (LnJL^ ^ :;^jU,,.S?l) (_^>L^>Ulj .(43 -. 128) 4^jj jl <:Cbt^ 
L4JJ1J iLu^LS^ Ij ,^:^ idi-lja (_g^Iaj (jl (jSLxj Li13Ll1£.I jI Luljjfu^ j-'-ri 

.(12) (^^JiL e^Lin^l J^^ L^^LSii 

I JUjJ liJLv (_glj (jyjis k—jjjSUI (__>.aj]l 4jjukl JlSjUJ Sjjjjjjl Jlju La CJsLv 

(jj£[j (jl 3jLjSiI (jSLxj L*^ t-jjjSLxil LjjjIj ^^-ji«j oj^ o' o^-^ 3>^^-'^' o' 

^^ ->_' Lftji 3j_jjijJI «_a i-,ril"-^| L^jSLIj 1(39 : 128) 3j ^-^"'-1^1 '^^iJ^ Sjlil^ 
j-ojJLa ' I 1 j 'j ' 3jj .:^.tl 4^^L»JI ijJQj I'.ii I n't cixxa- "iJjJ JL4J j-ajJI 4^^^.c. 
jj»-l j-oj (_5JI LlLijeJ (J-1 (J^JLo (_jJ| j j i"iJ 21 (__>.aJI (Ji-I^i jl jsJaJLiI (_y3 tijj-u 

j-aVljjij I LJLp-l circular 3jpb(Jji4jjL^ V ai.,ili,i(_y^ loSLjij i(l3 : 128) 

iiJiLil^l (J^jJi ^ j" '" V SjjLLiA SjLlaj (_yl«-o (2>c i±*jajJI sLiLiC (Jji:»J (^ jJI 
(_j_L«Ji, (J_oL;»- jl Ij-Aj^ (_gj^aj (_>-'iJjl (jl S^^^La CjJJljj 4^^L«JI tf Jui (-jLlLi 
ji LLlSj iJJLLA (jLj (Jj^ill '^stuLiS (_y3 I'ljS .""ill Lx^jI 4jI^ "-tH^^ (J:' 'J '^"' ' " " 
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jl (j-Uil liU J jl j^>>JI \'jJt, ^Jl\ Jj-aJ (j5 LJ (JijSLa .(35 : 128) (ct-ijl^l 
SjUI Ji-b S_Lal£L!l aiLkJI jU^I ^1 ^^ji-Vl ^s^] U^j .5l>ai jLW^L. 

J .^'.11 I jufc Jju (ola i(_>.QJjl jLjt^l (_yJI 4j^JLo (2>^ j-*J-" jLiijiuJ' L?-^' "'^^ 
JJUL) liJJJLj I '■^" ' i7c_iJEj-iiJI jjfc (J ri's^ll (Jj 451^^ )«_L<iJ>J iLu±aj i_^JjlX\ '>~i 
VI (_yji La <^\jlX\-1 ^j2 LftS JiLiJal (_yjLjLA (jl '^ • "■-" i^jLail 4 J I nit u 4_uLjla 

^ ft U jL>.uk JL2j t4 H"^! ( fia 4_lL4^ ^j5-A ^^y-gj^e-t-U Jj_iXl L^JJI j-ulu ^jl (3^«-4-l 

<i_j_Li »^La-" I III jji Lti^LJu jju joJj iL^sl^^ i_xjJLj/Ij L^jLS jjjijJ LS^jj 

j-ljLjlII 3_«jL£ «U^ (JJoJj f_^^ decomposition ^< X ^~ ji ideconstruction 
(jij 'GIjJLj I ^ i*:. "s I jjl Liiajf Lui^j u>«ljj d-LalSLII 'jj^llj CjLiisl^p^Vlj 
jljl (jl i|^jL2JI i_*jvlj (j-« 7=-^*^' ''J'^^J i<tl>-l J (j-*J ^ "■■-" )«_o MjiiSUj CjjTu 
^jinSr 4£j.jv j_^ (sLjjIS) djilj^ lJijJG '^^i-'Si O' ''*-'-«-<i^ **'_>^ 4j-aj ij-Sj (jl 
(_y^ (_p=L3! I iUj ij-iajdll (_yk: -ijjjLa (j^ iTjJo. (_ylll SiaiuJI JjjS i-sLij^V 
i^^-j>.l * (^•>j_a ^^^ 7r J !"( |1 jt (^^j_<j_JLjl (_3-JI L^>J Jl (Jj-aJl J '^'^J Jt-iioj-a 
(jlr <UJij j-Uaj (jl i^jLaJI (_jlr LdJj I'lj'Cii'ill jl -i^iU^'tl 3_lU^ Jl o's". nVj 
(_yjj| SJLlII JjjS -i'^^^ ob ''Lul^ ji^ (^^ jiaj-uij (_^l 4jj^^I jiSLaVl 
4_La J^i jl 'iJj-aj (jl Jjj LxjO jjSI (Jj-2j (jLj lAi tt <i i m"i jI i uLl>-| /»j U , W, 
.4jjii!l <JliljjL(Ji,l ^1 ijji iLu±iu i^jLSJI ^ ^ I ->j (_7^i^»- tiJJJj 
Aj^-OA JILal Jl2J S«L>.jL>. (j_a ^^ ''' (j^ liiLi^ i«u:>.1^ (j_a ^^ ' '' (jx, 1 JlA 
J-*J^ LT^l J J '"ij "^ (__).^a-iJL3 idJjiSLj (__>.ial!l J l mijI jj>-I j^j (_jJI j^jJI SJLvl 
cLuL^ 2 4 1 1 nil II (^y^ ,_Jjj>.| ^ ^ J ' ^ ' jl (__>.aJ (_yJI j^VI JJ* J J i"i_t (Jj <tl>-l Jj 

.(58: 128) intertextuality (_>^l_uJI iTjIs^Ic: (j^ 
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«Laj-4-lJ-J ^ '^ * jLlJeJJ ((«LjjL^ ^_y-L J &-J ^ '^ * PT^l A.?-?-^ Cjj_4-l)> * )J)jL_u ^jl jLa 

: 128) ^ >^j ' ^ * ^j-* ^ '^'^' * Laj «lS_u_u La ^t_a ^_^L^ ^ ^^^LtJ ^_^ 4J^J*-^J «G*1^^ 
(__, ?1 1,1 (^^Ul jiiVl di!j Jj.^a-a ^ i_>-=iJI J-«J 5<J f'^aM I Jbfc Jli (_y^ i(59 

.4j^L(J CjL^^Lcj i_>-'=-'-I' 2«lj^ CjVL<iII>-I ;«-J-<i->- 'ill:><J r-jjixj 

(j^j La (_^l tiJJio ij rTi I ri a LlI JJ-j3 CxjIS (^isl-i-a (_y^ Sjjill ju cdJ jj J < i'?"! 1 

' alUll 3jL^ (_yJI liili Lb Jj-aJJ I L^ili (_y^ cAy^ (JT-^' SiaiuJIj L^jJI (j*JJJ 

j^jpcdlu,! «Li-£ij ju.^[sb-i 1^] i^jL^ ' ^^^ : j_A Luljj_u '^^ ' '' A^^.^ cr^^ Cl*^ 
j_<j/l (j_a ^ ^ I -> "' i-kuSj S3^LiiujJ,l 4x».jL>Jlj 4jIi.ljJI 43l^^Lc. (3^^Ljj 
«U_Lc I j ■ '--J "a (_ylll JaLilVI ^3^5lJJ J-4^1 (jyJLuI linearity ^j , n II 4jlai- 
i4 T to la J 3jj_j^ 4J^ LluLs-Ls Jljiiill UjLl^aj (_y^ LlLLjI Jl3 U^ (jlj S^Lul^ 
(j_a gLL^-glU 5«lj^l i>jLjfc jo^jj 'LLuji^ j3j;Uj;SJ Lj 5jl<" i iiVI jj-a Jj V 4JI 

SjjjI ((reader support systems |^jL2JI /ox. j -l-^"'" I jj-i ••■! (jl (^SLxj -1-^"' J^Li- 
cjIjLsoVI <1j Jlaj La jjij lauthor support system (_jI£LII |_gj" . n a (_ji^ jali L^ 

i_lj_Ljil_J i_aj_C La L^_«_<kl (j-a (_j^lj ^-^j '^'11 «L>JL»^ (JLtx (_y^ 5j_ii-"^l 

Sjuji^ 3jolr (JjLjj/j i^jliill jt_uj i_g JJI (— ijldi'^l jjij Hypertext ^SLil' o-^' 
^ ' ^ I -»_|j i<ijlj.ia_5 <ii.4;>._j (_).ajjl JaLlIi (j^j 'Ljii-I jJI (JliLa^Ltll (JliljLijtA ^-i^ 
i^\ i^\ «lL>.|j *_A^^_a f^\ i^jja ^jjuj] i^j^ 4_(S_4-i (-i*^t>- ^^ ''' iLtLaj^ 45tJ^ L>* 
jjLj ij^jl ^ 1 1 ^JjLflJI (__>.ia-iJI i-lLi-iSj Liiajl TT I rijij (Jj i(_^Liji jl (3>-V ji-uoj^ 
indexing ^-' 'II ^ ";_; j ■^.' (*J^ o'j i43L^^ij-" ( nlj 43Lla;v^ix-i (_>-aJI j^<n 

ji 3_3j|jJLa L&lj_J L^j ^— ' II (_y^ «_»l3lj^ SJlC (j^J JaJ^ (jLl ol^^J LiSj 

.Keywords ^j^LLla cj\ <iK Sjlc ji 3 oK (J:^j>o 3I-^;Ij"" 

uuLiKJI (j^ 4-^ Mia a 1 , ,il , ,i< V (_>.^l (jJI jJiJjiJjLiJI (_K^I dluSijjl 

;>j 1 J " r I (_yJI (_>ia_«_jJI Lcj La J-<kJ i(Ji.l JilII (JllLa^Lc (2>« S-^J^ aSLjjiuS (Jj 
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,::,lojlsaJI Lp^Jj'iVig 6^jsJI 6>9UijJI 

SjJajjjiil V Links Management System "JaJjil <JliL2Lv f_^ ajl:uu^ LoUaJ 
jLclj^ /oJkJ (^ JL^I (jr-* '-^^ data management systems lIiLjLljJI (_, Ir 

. data base systems 3jjllL2iII oLjLJI 

I j''' (_5-i^ ^ l5>^' '^JJL«5J-«-« («ii-i Sjx. (jJLui (^JLjill (.^aJI joiaj i_jjLaj 

^^j .^".tl Jj^:>o ,j-« o^-«J ct-^' Knowledge-base i_ajL«J,l jlcIj^ joiaj -I 
conceptual graphs S-Lo^^ia .-.lUU^- ^ j| Semantic nets SjJVj oKj^i (_yJI 

.(«_iljj| (Jj-a^l (j-« 6 ".3 '.4 • Aj ^ A 1 1 
:2 :4 Sj-iaJI jiaJl) full text data bases SloKJI ^^j.^:ll jlcIj^ -t-^"' -t_j 

L-ijSj|j (JjU^i! <ilolSLII ^-.j .^'tl ij^yjx^ -r I n" (_yjJI ()<-lljJI (Jj-ilAll (j-* 3 

^ ^ ' ' ' ^JL^ Q^S J r tij SjJjLLaj ^J-* 3.>^^^ ^'^j .^itl (>ju^ Qj /^ , >> rt pL:v^pj_ulj 
. 1 j 'J ■ (__)^LuJI lIiLS^I.C. «Lj<IjJj ^ — j ' ^ ' 1 1 Sjjlio (_y3 L^lJu 

/<uj (jlj Jj V 5*1^ |_gl (jl p-LLJLi iX)!-^' tiJpl (jl jjl Vj I Luj^pSUI «u^ 
j>jLji (_p_o (_jJI r-LL>o (_5-l-!l 5*lj_2JI (jl i«LjJVI (JjLjjijJI ojui (_p SJlJLcuxj 
i_3Jl^ SjL^ 4_ij^_La_i lji->- I '^ ' ij-2j (jl JijJ lji->- i-Jj'^ (_>^wH^ (JjLjijJI 

.(J^LiJI (_jJ-«-»JI <— iLjljIIjjiVIj i_2jL«Ji,l J J '-^ ^"' 
aialuJIjl^^l 6 :3 :8 

^ ^J ' " 1-<1JJ (_yJLllj Sjjjj I'ltl (jjSjJ (J ilj I rilj^ ^Jji/a (_jjfc cdJj «5j^ S^JJlil » 
(_;^ 3^JJl1,I)) •.(JjLSJI J j'a J I ri'l (jl r.O (j-U-^l J^lsljJ^I (j^ i I rill 1-3 VLl i^jJI 

^Lj /<j^L^ (jl (j_a j_lJ>JI JLjLSJIj .aj I II j (jl (j_o (J^LjlII (j^LftJ (_jjJI 3j^l 
: 128) «(jj_^J»-VI iu^ J^^^ "-* j'^^-y o'j «l-«-i ^Ijl N .' J ' -^" 'J (jlj jJalieja 
<ijej^ JlSjj (_yjJI 3Jj'^l (j-o JjJjlII I ^j.>."l CjLajUU Ll>.jJj Al Cj^Lvj i(6 
4-u-oM I nil 5^^l j^Lu£i_a /c-AI '^jjSS^ CjLa^Util t"«'r i ifol (jl Jju «U^^I ^JLA 
i^LlILiJI 3jill (jJJlj-« (_5-^ (»JJ (j^ ^3i I j I '^"' jlji_)jj iSj^'s I inllj 3 J \l ,^~aVlj 
I JLpQilj (J-JjClII [ya JiJJ-a (_yJI r-Ll:>o z Sjjj-aj ^Laj^lj jj^'ill o Jui CjJU Jl^I 

(jl (Jj^l Lu j^^?c-l (J-A (_^1 i4j^^l iJju^ t )^lfl_a «L?t_i-iD i^^JlA ^-A LlA I i U i"i t La 

'■^a JL3jS(87 : 123)3^3^ (Jt!-'^^ ^^(jr'l ij'^l'^ Li^((3^jj(^ I '\'? 5j2JI» 
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«Li_ujL4-4 (JS ^1 j^^ 0"^-^ <(^_yj-uM t rill j^» Mi^LlI )) ^ J ^ -^ ' 4_Ltf2tjjtj ^_^ (j;^L>Jl 

. (142 ; 5) (_yjjiLuji (jjjJtx l^J 3-j-yJ jl 5j>^ 

(_y3^_i3 gL-Lsl t II t jj-* ^ ^ ' ^ J J_»J La (_^i^ ((«L^^^jJt_a 5j^l » jS^^ «Uj.fl_a ^1 
(_yl£. l_AJJiJj_uJ ^ ^ J ' '^ Cj_aL^l ^_7^i 4_uiLtJI g| I II ( iiJ-1,1 ^l£j JJ-* ^ 1 j '^ ^3tPJ 

^ ' j'a jj^l Lai 1^ I < !l r-LLLlI \.x-us (_, 1 r /<s.SL>JI ,jj/Lj/I sJaLSJI (j-^-SjJI 
Jju joJ (tjIaJLa ijjji I iTill )«_ii3j^ (_y^ I j • "■-" dt-ie-Li-o I j-u m 1 cdJjj d_i^jjijJil 
^c-A^lj^ •'"J '-^ J «Ij_uLJ1 t_^3-A jj^ t^^LL^-i «"' I iM* «Lbl Ju^tj 4lLui^jiDj_aj 1 JaLt-a 
Lai i«L>-jL>- (j^ («Jj>-!l (j^ IJlj* i<i^ljjj/l JajJLIoj \l ,^"aVI CjLuLu>.j_i Vj 
I Ml "t i_gjjl (_yijj(Ji,l jLLVI JjJl>. (_y^ VI « LLlSj (j-^-fljJI)) Jl«j (oi£ 4ii.lj [jfji 
tilLLifc I". I int jja-T Jj^ 1 1 j^;!'' aL^ (_^I Cj LiixJi, I J CjLlsl^^Il^VI Sjaj^j 4_i^ 
7c_j_cal Jl^ I L^^LlaLi fail-jJI (j^JLlILj Jl^.'^Z (^Slx-i Vj laUaji 5j<ilr 3.Hji>. 
(_yi-C (JJj L<tSj ijoiaJI ?LLai-l TiJjLi cLcuiJj jji j^ijiLi jJlS Lo aLlII TtJjU 
(_jj| ,_>iaJljJI i_jjkj Jiil (Jj i(65) 4 J oUII CjIjjIlII 'ij-b (_y3 03^ (jjjLajj dUi 
, ' ^d , >.jj ". t_il iiiij dii-ljLi Jjt>- I jl VI I olr Qi^ "^ (oUI (j! J>^' 
(_5JJI j_^L«JL».VI i_aj_laJI (j-C. (_, 1 <ll < 1 1 U -^ 1 1 Jj^ LSLx^ Jju /<sJj 
jJ_2j V (OJe-cis pjij-JitA (Jj Jj^ <ij i»5-Sj LcIJljI jLc La j^^jJI (aLiJLa lisjj^l 
cLLaLtuJI ■ Uj j,>. I jji^j joiiilaj i_j^lj^ ij-*^ 'IJI iCjl i n i njj,! VI «Li aLlSJI tj,^ 
^j< All LbLLii- (jl (ji^ iJijjJljsJIj jiuJiill (_yjjj(JI Lijejju J,} miJij i L^IjjLj 

Ct^ d-AJj-^pJI 'iSjs>- (jl (j-« LiLH'^?^' "^1 ^^^"^ L« (_3-!l J^'J^' j» i"i (j-a It Jj 
(jLj^_jJ1 (j_a ^ ^ , ..l^tlj ^qJjlJI I (US a1 J_Sltj_ulj «UjIL«JLl y J "r Ml" J (j^-aLxl ' J^ 

4jjLlI,I 3_i I iijLflJI ^£^2\^ '^ ' .^"tl ^^ (j^ji iiLjJI jI jJu aKjv 3-iC.j L&tljj (j^ 
i3jj<II ijjLp. aJ^j |_£^SLflJI t-jLLaiJI jLjtJL Lijl^l (_yk: t^>u i(36 -.6) 
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,::,lojlsaJI Lp^Jj'iVig 6^jsJI 6>9UijJI 

jsJ Jliiil J_ij I n f_j\r ^jJalj^j-sJjJLa iSjuJ^iil 3 I'll u^\ (j-o J-i^ 7"^^ SjLcl 
tilli 4Jj:i2j (jl Ja VJj i(85 : 123) I4I Li^l^ UajJij_iA«UI Sj;^ oUjIs Jlju 

"ijbljjJI jL>-i (_5i^ (_yiLiJj Jl»j (<sJj iSj^jSJ,! <ijljlj ^ u . . >< ' 1 1 ^" 1 ^ ' (j^ j-l.lCl11 
(^J-ii— i-i^ (_5-Il (jjj^UJI (j-rJ-J-u J-^J d_ifclj_iJI (_gjLj>o I jL«_J-3 iCjLjLielLiVI 

(_y^ -1 j ''^ "-^Ljj -1 jj'^j 3_uUeIlJVI SjLcjJI i_jj^ i".K Ml (jl jjij cjLjUtHJVI 

CjLaj I < U Ltjv^jjSi j.^iaj jj>- 1 i-^L>- (j-«J i3ijJ(Ji,l djalij/l JijajjiJ 3JLjl3 

it_gj "s I inllj ;j; 'I ,^"aVlj ^^^.ml J I III! «LL».jiLI 3_lILc. SjIjLS I j^ 'Ij ■ ■■ (j-o ^h^' 

diaLjJI (iLoj (_3^ (__>iajL2JI (jjjjLxJ (jl (J^J-ul LaS I L^jjaJ 4_L>-jjj L^LoJL>- 
Laj i(_j_a^LcVI >U. ,>.tlj ^^LajItU )tjj:5cllllj 4-ijLajUU djiIaLSJil i—xjJLjiI 
CjuLu dj>JL«^j Cj^jaj^^lj^ (j-* '^'-"J-l^' JijIjJll jtjjjj 5jLc,l Liiajl (J^jjii 

J^^ <"ii III L^ (j^L«-i-4jjaLLll (JjjJI (j3 Sa^Li. (_yXj^l p_itx~ll 3^ ^Ir l^t^j^ 

diLJjI^lLlI 4ji3jjij U, Lasj 3_j^Lci»-VI 4^jj>JI 3^j 4_l».jIlI cjLoymi /oJiJ 

.CjuULIIj >Uj. ,>.tlj 
iLjVl a.^l>« ^ iUJLuJVl 7 :3 :8 

dJLlLjJkl (J-j-^ (j-« (_>^yJj ' ^ * '" ^„' "-^t!^ ^ ' "■^' i^^ (jl (jLjijVI SjLc (j^ 

aJJt i-,\]r> i(308 -.112) ((<tl!T xjs t_^:>JI 3.ij3LtJ sLuil 43>Lc: (<ijij)) 4JI Jj2JI 
(_gjJI ja_L«JI (jjiJJLfljj 3JVI (jjijji^ (_jJI 4_i i"i^"nl (_yl>- «Lu^ (_yJLLaj 3^j_Ltl 

(_jj^i cd-Lj (jjijjl2jJI 3^jj (j£j /<sJj n_gjm /<sJL«JI (_,lr SjJajjjJI jj^ mJSLo 

La ^j-sl (jl iii'tVI \ iji'iin (_yl!l ^^;U.<iSLII 3JV 3j.uiIILi (jVI 4_ik: (_yji Lx^ 

' 'I '■-'^ ^ ti s J i"ij «Lj.c LLi-3 Sjilij Lj^Lu^ LJtA L^ (J^-a-*^ '^"jj "^^ 03^ 

I j il'^j i<ijjj^pSL!l (jl Jlj (jjj^j 4jSLuI£Lloj 4_uj^ i_a I jJa Li L&Jjijj i4_j^Lu^ 
lajS^ ajLca-C L^jt^ljj (_y3 x-uojj <iliJ L^ja-Loj Sslj^lj 3jL<SJIj 4Sj.:>JI 
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. d" t iij* a (-_3jX,j «Lj_uj^ «LcL^j «LjIlS_aj aj.s^Iuij «L«_u-£iA ^_^ L^IL^j ^j-ujl" i nlj 

(J^Jl^I ^ Ijij)-" Ut4^ o^l-s? SjJ^ 3-44itl SJ^I dJJj tjLuJ^I jIj LiKj 

tcJLLj jJi j_lj_<j.SLI I iLujIiJ Sjl<" I III 1 ijlr I'llt^lj i<ljjfcjJI Jl>- (_yJI ' • I ^ ' J jl£ 

Lcij" 1 .1 a jjLoJVI 5^1 i cstLjjusl^ jUJ,! t^j-il-jlj iCjLoji«II 3^L«I 3JT 

I— 1-lIClU 3ijl^ 5jLa ajS^^ iCjLuajjj CjljLiI 'Qilj CjLuljjfc <ijjil^;vj i«Lcj jl 

d" ^ 1^^ Laj ^jSJl ^^^^ JJ-* i,^J^' r" J L-^^-^^-t^ ^j iiSj ^J~^^ «UJl5 Lo)) ^^* ' 'I 
(j^ (_j^jJj_LjJI (J_i^LiII I jUI ^ , ,.l I j>^_L<5jj (jLjijVI cUjjS (jjo "ijjjjjljjl 

Ljl^j CjLo^Ldl Lo-^jJSij tjjjLajij ^ L^a (259 : 1 I2)(i(jlj_pj|j jjUuJVI 
jlj_^l (<s-c.jj id-jJVIj d—LjLjijVI (j^j (Jj^Lill j^L>Ju • ^ ' ^ «" (_jSJ I jjjLjiu 
ju jl j". ...J V 1-2j^ (^LLa tjla njLuiJVI sl^jj 3J^I tLSjjl jOaii 4^LiL!l 
3:5 :4 5j_2.flJI j_kajl) LLtuAjl (2>^ I ' ""-"i ' oLuLu^ LiLsLi- Lxjij dJJi J-f^ 

.(»j|jjl (J iionll (j-o 

i_il I ii-»- (_,lr jjjjj ^ j"" I JjiAlLj CjjUkJI jjk lill j (2>^ («-l ol ' ^ ij}'~ 4jjJajjji 

JL>j"ii ii^U J'l'^ J ,^'r- i2ul>-\Iu'^\ ^jLjjlII ja-oLlc ^ " J 1*^ " J '^'"' -5>:*-a 'l-i-o 
(JjLj<_aj d^LLiI ja-S-J (jjjLflj sGsLiS I " I ■»■ J I .o I J iCj^j (_gl (_y3 "ilo ^ ^ I -^"i 1 1 j 

I 1 1 r I (_y^ OJJ-^ J ,^",al (jUjv 1 1 ^ _■ • •■ " <ll CjJJL>- < ~ » I j U -^ jj-« 31 1 nl i » (jJI 

dj^lj^j (ja»jL>J.I ij-iaj jt^lj^l Ldj^j>oj j'jj^l ■ u « . '.^ 4^^ lt^ o'tH*"^' 
'j'-i" jl Tc-uLflil cjLjvjJ (j-* cjLt-LlcJl (Jli-jlj <JiiVL>JI Jj-»- 1 iilj ijiil jl jjJI 

. jl JjVI CjLv^j «bLjLll,l (JliLioLJo (J^ii- (j-o «LiJI jJu-caJ (_yjJl j-olj^l 
x_o CjLoj 1 t U Llj»-jJj_lSj r-LaJLJl JljIjJJ )«_o UJL^v 'Lii^ 03^ I jLaj 
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,::,lojlsaJI Lp^Jj'iVig 6^jsJI 6>9UijJI 

sLjLflji (j-* 4jiSL>JI Laj ijj I no A I j-jpc^ J-A iJ-*J i^LilLJcJ (jLtujVI ^^^l-Cj 

L^:^ ^l-=-^l 3JjL=^ ^ ^oiiJI lJjSjIj ^ Sil^l (_yjij i(2 9 4 :88)S|_5JljV| 
3Jj^ ^J^ 5j_o Jlj(_i 5j_o (j ,^ < j 1 1 (»L»-2l (_yl^ (_yjl3Jj (jJ 4_(SLIj h_jjJl». (jjj 

5JVI (JjijJL2j (3j'-* (j-* (jLjuVI /r_J>^ ol '(j'^-^ri^'j I '1 Mill CjVj^ (j-a ,_^jj>.| 

.S<dVI Jji^tjj (_yJI Sj^Ij SJ^I (<^t5tLjsJ 

tjlj^ftMtl i>aJLj LJUjlall lo^y^:^ :^!^ 8 :3 :8 

^ • " ■^ ' ■ (_f Ljj ipl JiJ^U (_, Mi^l j-ajJI Jl-^j • "J (jl^ (j-ilLs i(j^ jiiillj (^."'"'^ '"^^ 
l—SjJaJI (_5i^ 4j(jl3J^ ;j< ,^~~ t j2>c (_yjljlu V i<ijJVI (2>^ *^l'^"' ' "_' La ^ ' ^ ** ' ' 
diLoL^Vu 5jj>-lj u"mi"i (jl (j-^juj-iJI jl i(j-<jj^jiJI (j^ 4^^L«Jlj I L^ia ^^j^'ll 
<ijSLulSjilj \^ .W \ ij^ y^Wj ij^ j^^\»\\ tjj ■-' ' ^ J (jjjLLflJI ipi^UI J.2jJlj <ijjj<L2JI 

d_Lc i±ije_jJlj ALlaJjl sLcLiI (jl£Lau -i j • •■■^'l (2>CJ -i j • " ■-" > js^jiJu^ jo-AjJ 
(_y^ iLijIj SjjLjaJm 3 /^Ij^tl 5 ^lU'l I 5 .^ ,UII ^^ oji^jvj Jjt" I rij dLuiS- 
(j-o Lcjj (j-uLtiillj I jL>- j^ ^L«^ (j-^l j^^l (ji>^' Cy J-i^ i-O:^ (JjLSJll 
Cj LjjCjJ I (Jjij_l1jj <i_LjL2JLlJlj ^ . "--» J A 1 1 (j^jvj^ «Lj^L<iIL>-VI uljLiLuiLaJI 
"ijuijjl (j-uljill ijJIjjl (2>c (jj_)^Lc jojkj ijixll SjLuji t_il I ii-»- (_5i^ dja^LsJI 
4-Jj) <i iMj La jl ijo-^-cl Jul Loj ij<s_L«JI ^jl-^j • "I (J-iLS J-i^ ("^ J'^ "-* *'jj 
I j-» • "'"' (jl 3JiU (jSLx-i L&JlSju («^j «LL>-^^aj 4_i3c^j_i /TlIJI (j-« "^l I Lcl JjI 

(j_flj| (j-\_i SjLjJajJI 3^^L«JI )«-^lj )«— a ^ -^j .^ -^11 cd-Lj jjiUi (__)l3jL«Ib 
La_jJ LS^J Cj Laj U U Ll».^jJS3 L&Jj^ Ct^' 4^^L«JI (_5-<kJ iLl>-^jJS^Ij 
(Jliljjl (j-a sUjLji^ J J , ^ . 1 1 j_a (_yi^ (j-^l Lls-^j-iSIIII lIiJLoI JLS^ '(^3^ '■'^ 
S^^IjlJI (ji JlS^jj ct-^' jLjilj-iiuJI (j_o j-ji^ ijJLuij ifj^j^ (JjLjiJJ jIj^j 
3Jj_2_a (j_a i_bl (_jJij (_y3 liJLLii (j-ujJj i,_>ia^L(j V J^l^ 4^^^.c. (_yji I -i j ' j ' 

LoJlJI^ (j-i!l ''J^" '• J-ol^^l I jui (_,lr SJVjJJ Sj-L^jiJI Sj^jJll jjj cjj^jjti 
(ji J?<ll (jSLxj V (_^l iuLjjjil dJ i_AiII (jl JL^ (j^ JL^ ji^j KC/oJjiJI ^ j" '_' 
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(sJulJI (JjLije_i i_aLS (»L-1.I "=1-1 oj-SLj (jl (jLuill (j^I^j (_r^-^^ o-"^' ij-" J'^ 
.(12) (((_fjj£ 4_p.jij Sj^^LiLo '^""^j '^11 eJuiuJls (_, «iUII lJiJuSLII)). 

^^_jvl i (_jLjv (J-*J ** (jL>- (J-* ^^^ ' ''-^ <^ V I ^ISjUl CjilL^e-a (_^ (^^-OJ^elLu-u Lx-l 

x-uojj (_,< <i f n!lj (_^j_i^aJI liJIjj'^l CjLlLa^ jl^£,i jjjji (_y3 LL>-L>iJ (_f JlA (jr^ 
jjSLflj 1'-'^°' 1 j~^' ' " ^ _" -^ * ^ ^ iJjL^;*- tiJjjaj i^JJI j_tuJI 7c_uLio (_^^ '-y'^' 
aj_lJI I J-A f-(j-^ <J4^ '"^'3^' ?-"j' (j-* pi JaVI AjvLji (Ji.JiJ (ji jjj^u-cMJ 
■"'I J t-T* pL-aj (jl (jSU-i u,-'^ ipl JjVI 4SLio Sj li Ml lLIa (_yi <Li^ Tt-^c-iJ tS'^^ 

ScjVjIjlaj algorithms Cjlxajjl^i. Sjjj^ (^ JI'Cmi'^Ij (_yijjjjjJllj jjuiJI rlUJl 

«_L^J (_yj| (_,< III (_5 JJI (_yiijjjL3 AjIiuLlI i^j.:>J,l (jLlflJI 4JL3 La LLA ^jiljjj 
l_4_S 4jLv^ (JjS Mil 4J^i:>. (j_a jt-tLalLt-uJ (_^_^_u_u^l /nl i n ^jJiLb (_j hS i"i1 ^I i n 

1'-'^'^ x-jus] ul ijoj-uji V ui» ".(^yUjjjLa (Jj-2j i<iju_jjua (_j.Hjjj/jJ,I lJiJJJ,I » '^j 

.(.JlSLiVl cjVjLjw 

I j" aM <- Lai i3.^Lc 3 ■^'^ ' (j-iJl-J CjLa^mi Ll».^jjS1j 4^^ic. (2>c LdJj 

•■(j-l I im'ij (j-L&Lsol (_y3 I j ' ^_; -» I" (jSL<iJ^ (_,lj'C I'Till (j-ilLl 
5y_aljj al Jj-"iiiiU diLa-jUl jjjjSJi (_y^ ^^^uj^SLI I AljLa-"ii ul ".(Jj'ill isLsoVI 

pLij iS jLi-l (JKmi! p J 1 ' ^" JtiitL (j£Lal Ji^j graphics tools Jl'C I'ii'^l x_u^ 

Sj-oLi. 4jjU1i-uJI ja>LaSU ^^lAiiJI jlillll Jj< Ml") (j^ jj^^ujiSJI (iljielxail 

I -1 j " 3_Lj>JI cjIjj^jJI (_,lr ' • « ' ^ J (_ylll JLpJI (<sJI^£. JjLuj (_^l LdJut 

. I^Tki" (jl L^jSj cJ(L 

(jljJal jLiIL>-lj Jaj-Li^iJI -1 J 1 ' ^ " (_y3 tlijLifc 4_ul£Lol ^^^ujiSLII j-3jJ 
VI ijjjjJUJIj (OjjijJI (_y3 4jjJljJI (JjLjjJI i«_o dJJi (_ya ijij~ i"ij J-Aj I L^^j-oj 
■iJljJl (j_o j-j-«-J (.jSLI (jl iiill I j -» ' T (_yl!l 5.ijJL:>J.I j-:;^ SjjLilLi .ij-fl-y "IJI 
La jUfcLiHl Li-ijJ "-^j l-o (jLv^^ (J^ -^ J U . 1 1 L^i liilLj uj i4jj^ ^jj ' ■-' 

freedom of colors (jljJ'i/l 3-j>3- IJlj^ (jjii'to (_y^ jj^^u^^SLJI 4 U li j (jl (jSUj 

(_y.3 <l^LlII 3jj^u i-dJ jlS ^j-L.Lit$J I iUaLxj^ (<u-ojJI j_L<uJj i<ij^jGjl (_gJJI 
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i_<jl£li! Tc^l JlSj I i^IlSLil aUilJlj S-ajial^l 4jjj JJ4JI L4JL3>L«J IjJaJ LjJT 

(_y3 LOGO j<S_<-oLj 3-3j^>J(Jll £Ljc_OJ_lJI ^LiJ aIJlJ-" I nV 5>J^ ^>^?^ lijiuJLJLA 

aL^ jLil i(l46) j-jg-L-«-aXJI ^IjlJ-" I iiLi 3_jijji.jJI <~»l 0^.0 .^".It SjiiSLo ^LfuJl 

(J^L»jj 4jj^Uj A-J-»^ ^JJ-*^ ct^ <1jjjiJiJl^I CjL^^IjiJI ^—jI-^" ' <ij>c^j^l jjJj-S 

L^ljJlj L^Lsc^vlj (Jl N Mial I _. I ri I J—ujj (^^Lx-l LixJJEJ Cjl^^jjilLo SjLC )«_0 

I ' ) I "1 i-al Mi'^l Jj SjjkLJI Jl'C Mi'^l x_Lu3 (_yji I". I rijl (a^ij (_7^ (j-^l d-A^^ 
• jjl^Vlj JlSLiVlj .UjU^^tl jp^ d^uiiJI uuIIMjiJI 

(_^IJljVI gjj 1 I ri II 3.ja_aj_l (jLSLaLl JlSIjij i^gJJI (jl-ikj^ jJjijLfc |_£)_lL>oVI 
4j^ii«JI ^ oj^ p^^ tulj (^ Jj< Milll (2>^'(I58: I I5)(_,lj<i°:rill tjLlaiJ 

. («_iljJI Jj-iiilll (j-« 6 : 3 •.4 Sjjjill jiaJl) expert system j-i^ AUaJ 
(_yiSLj animation i^jjaim ajjjjjJI 3^Lli-a ^ ^L>JI jjj^u-aSLII t-Lsoj 
I JLjk CtJ3-L^ 3Ki':ia |<i4l J^ jLla i(_yijSLilII (j^l Jjfcl ^^ic -iiUiS cuLuV 

(j-o j-J-j^ JJ_«J <ijvL>JI L^ 1 , ^ ^ ij . I jl^ jl t^~ il (JLla AjjjijJI (j-« pj-'J' 
(j-a Lljcjj JiJ J'C I'lll L^^L>--j^jeI<j jl-iiJjjtjj (_ylll «LLajjji^l 3Sjj>JI CjLLail 

J-JJ-L.Ut5Ll I (_yii^l Jl2J id-JI JjJ^^I jljJil (_yjl4ill ^UL£>^\ (_yJI Jj'^l «Uji3J 

tf j_ifc JuJ^jJ LjJL>. aJlJt" I ri J J j"" 31x11 3 liKU 3 ,1 jll j>juk (j-« (j-^-aLi-ujJI 
(■Ll-L-LSlrJI Ijui (ji (__>iuLiII aiUjj iLsoLojjI in-betweening 3_ij^l diLLaiill 
i«i_ijLpJil (Jls I'lal /TJ-^ ^j-i^ *'-^' oj^ o' (1)^^-*-' t,,!'^ '"ill j>*Illl dj' T* iOxj^ 

((5lj_ol 4^j)) 4^j-L^ 3_j_ijji£L3 i^jJ (_^l (_, mh'^IjJ Ijj^^^l^ 3jS1jjj>K 
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i_^ intertextuality (j-sLLLII ijja [^jj \'jjt> (j-ujJI i^ilo (^Jii^JI «_iLLaJI Cj\'^ 

jL^Jilj .3 ^ II ". tl cjL>.jiII (_y3 4jjiLi!l ji Sjijiflll cjL».LJi,I ,j^ (_v^>*-^ 
(_yiu3^l (JSLiJLi /<u^^l (jLla jl j^l jl i^_jjjJi£LII SJiLij (_yk: 3±oKJI i^^l 
(_y^ Sj-iim <_jjLaJL!l (j-oj iS.lL-o'^I 3.».^i!l (_,lr Ltjjlii"! cjla-Ltuil 0J14J 

(JliL>._jiII ajLSj ^jIt' (J riSr (_y3 joj^^^l «lj.ji>- <iJI Jj-ajj La jjijsLsoVI I JUfc 

(_jiill Sjjj-iiJLi ^^^u-ftSJI djiLi (_^i^ ukjL^lilj L^!ijjij>o (3^-xj <Jllxx^ ^ging 

<i_Ljilj_II L^JJ_l^ S.aj" I ria jijiill <— !j3 CjL>.^ill JllitJ IjlSLlfcj iCj^J (_gi (^y^ 

,-<j jtX'a I jO^^jsJI 4jv^ (_yk: dluSiJI I jui (JjJaJ j^SLal JiSj iS^jLLaJI L^l^lj 
i_!j jJI (_j_Lcj i5jjJLa_a CjJIjL^a iJltje-'JI (2>^ (_3-^ ^^l.l<i5L!I <_jjL>o Lai 

JLj=_a f_^ -1 j ''Ij ai J J , ,1 J J_LSLiiJ| j^ 3JVI ^Li£ 4 Ac- jLljj i_g JJI ^ • "■^"' 

j3^_u-<iS ^L^l^ f^ ^ 1 ' ^"' * ^jX\ aJJb Llt J e-ul ^JJ-^^ SlSL^e-a Q^jL?eJ *-^^^:J^>- Ct J^ e-'Jl 
«Lj_x-iiILa «L«_3lj -^j ^" 5j J ^ ( f^ 4_u_uJLlA »_Li5 jj_a «LjJlJj.^>o dil o t n'tcjo ^JS t"il 
i( 1 32 ; I 1 0) <i_Ljlj_iiu.c ^j J ' ^ ' (__>ia_«_i (33-^ I 3 ' '^ * .' ' j"^.i''^j"'.' ^^^^-t^Lj 
j_y^ j_^ ijj^aJJI (_yi j-jj-L- L oS L lI cjljL>ol jjjl ol J>^' o^^ l5>*-' *>*J 
(Ti T itl diKj-j^tla (_yA3 I Kinetic sculpture oL^j-jallll JL^c-a f_^ gLalgjr'r.il 

tiL;^ aIj ijlill JrhH-" (jr^ j jJK j jLLuiSLlI L^^lJLiI (_^I dlt^ i^jjuiiljl 
iJliljjjj^ aI JlitlijiU jl ijLJll (3^ J3 jl sl^^il iJ-«-^ ^J'^'^ 3ijLaJI Lfcjj^U^ 
V Sjjjuaj ajjAHaj Sjjjijaja (J-laJ 4Sj.j>JI CjIjujJj (jLs I jj iS^^jJij^ Aj^j^ 

tijjLil ^^L.L<t5Ll 1 /j_aljj ^1 JlJ-"ii III (jLa dJJi (j-* (jjiSL«JI (_5i^ '^Mj (j-a ^ijcj 
I L^ jjJl>- V <ijSj.jv tijljijjjj (_jJI i^jjj dilSjjaim j>jLA (JLcojI (_y^ sLpJI 

(_gj_i-a_iJI ijJIjjVI (>_i 3^>L«JI 3_<j/ljjJ 3 o^a Sjlai. di! j JIUj (j' (1>^^J 

. aI I ii-val 4£j.jvj 
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,::,lojlsaJI Lp^Jj'iVig 6^jsJI 6>9UijJI 

(jl iholography i-alj^^^^II liJLjSj aI JlJcI^jLi LJI 3 o iii->J,l JlSLi'^l JijJjj 

^Lj (2>-3 Vj-)«_<jiljJI ;>L'l.<-<u i_j_j^>.jaJLll joJLc (_y3 (J^i-jJI CjLje-lLI tc-jIlj I JUfc 

scruptual editing cjLjjjaJll Jj JljiII ^jlAs 3 Ij r .ij (J^jSLj (jl (J^Uj jjj^u-^SLII (jl 

«G^ijjLju L^ji^ iSj-^ (j^ ^ I ri-»J,l L^oil^Lo (_yJI <Jl!L:e_Lll CjLJujSLojI jjjj-^llj 
Jj^ (jjl-dJ '^-^ jl (jJL^ ^AJ-*-' lj-'I J-'^ Ct-^ J>^' Lt^ '-*>tH'-' Jij^^J^ 
isjui (jjSlj (jl (jSlxJ L?J^' *J-"J i(__,<jjVill iLti-x-x^ dJIiijjj r-lj^i-l (_y^ pjij_<SJI 

(j J ' -^ ' ' cLcLlul (_^^ ^J ^"i ( ti Cj La^ U U Ll>-^^^-{Sj (jl SJljIuJ i (JiSJl ' ^"* * 

2LcLil (^ 3^>L4:l^VI CjLjij^>:i£LIVIj 3^li)?l c::^L»-a U^ 3A;SLiUI 
' ^J j (*->-^J ij-* 3 "' ^ ^ J "-^iJ^ (.3-^' <ijjLjij2l SjLxiijsJI (jl i(_j.LujijJkl 
(_^l «Qjjji (JSLiiAI jll«jJ 3_ulill L^jjj Jii-G (jl tiLij (_,lr jj .^tl . 3jLjSLIIj 

J's i"itl «LloI -> _■ ' ^" ' " i-j-'J^ La^J (J-i ii— 3j^>.J>Jlj Cjljj-a^l (jLiila aLoI LaJl^S 
. Lai_j;ajlJ (jl 1 nlr (_ylll 3_La'i/l f-l>ll O^! JjS L<lS 
Lj/Vb LJUjlaXI L4^y>^ ^!:A£. 9 :3 :8 
(_y3 1 4.1 j_ui 3 « I .1 1 fit I (_yJI p J^-*^ ' " ij-" J '^"'' I Ij-f^ Lt-'-^*^ Lt^ '^ ' (*-' 

<_!J3| CjL^^JJ A^-aj (_5-3 4jJL«JI 4 I rill cdjj (_jjl iiJ:jJJl>- jj^ lSJ""' '"^ ^""^ 

(_yILll ((V)) iLLa-flJ j_<fcLli (_y^ I j • "■-" (j^ -^ ' ^ ■-'"' (_ylll 4 I nil (_yjij ii±uJi:>JI 
ii— ijl^iJI t_!j| i(_j_LiIlj (_yjJ3l Ji2jJI I'll -»-IU ,^^ ^^^ S^ljILa 3^3*2 I " I -r J I ^ I 

i—alUJeJ 2 L^jSLI (_fjj>.| i"il-»-IU ,^ ^ » L^l J 3j_ifcLtiJI (j^ J-^ "^JJ ' 'j-^ (oJ-ikJ 
i(j^l Jl^ (j-^'j ,<-, ^ ,^tl i_!j|j itil^jjiJI 7-j^u±ja '.cdJi sdlLol (j^ .Jjlj^i L<i^ 
(_jj| J J i"i"t I 3 'JT^ L^JI (j I '!'>■ t_!L^I (_glj (_y^ i<ijLJu Loj iSjLuail SjijJlIIj 
(jl (—ij^l (_j_Lcj ioj-j-lJLj 5jj^)_il3 (_5-l^ <ij>-L>Jlj J .^«tl «^lj <_jj3l (_>^i2j 
i-jjil^'^l jl c- J •. . ^ 1 1 j<uijJLj plj^l «(J^ ^QiLJij Jjij /<si£ lajjL». ^"C Ml ji^'tjj 

. (47) <dj^ Jo. (_yk: 3jajp,l 

CjL&LIo (_y^ f_j irili't /OJa^l (jl (_y^Jui (_>uji^ JjoJI I jui (_y^ ,_>l3^i.| (jjj 

Jj^J (j^ (_gjjj-aj jji ij^Loil aJ-it (Ji- Juo (_y3 4J Jl^I Cu^ La i(_yjJ3l JiijJI 
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a , ^ I ^. " J 3_jj_ji2jJI tdls Mil ((ulajtll iJ:jjjl>JI i—ijal (_,» i h (jl jj . ^" 1 1 I jui 
i—ijj^l jj < i"i (j_« «L«_iLLII )«_3ljjJI ^^ * ' <lJ sLlJI I 'I I iiLx-ij pjjiajJkl (j-* 

i_xJLaj i3_j^IjljVI ^" -1 j " jdjjij-o (_y3 i>^J^ (ji i"X Mij! (_yj-II 3J^I tijl (Ji2JLi 

tfjLji 4 *! Ml i" (jf (j-S--«-i JI ''LjI mi ti (_gjjl Jt^l^l S^LiuJ (j^ * J .' 'l-SjLJe-a 

(JjSLlljJI (j^ LLS-jJjjSilll "CLt-LI-a LaJ^ (jiisU,! (J-UJIJ-i I— Ij'^l (_5-CJ d2^ l3JVI 

i—fl-pj 1 ^ J -»- "i Ml a lj_oi 4_J 3JVI j"-^*^ ij-* (J*^?:? O' '^^ tlilj <iJ j ^ -»"_' 

(j-C I '•.-»- jll «_o i^jU (jVjij 7-jIlSj Lo 4jlji:>JI I J-JJJ '(_Hj'-^ (J-^'j3^ w>T^^ 
11 ^ Mi'i'C II j ,__);3 Jj-flJ, I al t^itl (__)ii3jj (ji i—ljal (_yl^j '(24) J- p e Tm i-a i— Iji 
fjljujj J o"i I II I (jf jjfc (j-^'j i<ijl j (j^l J-iia 4J5S (_j^ VI U^ 7cjj-aj V (j^lj 

3JVI l4l(_^^ V t_(jljJ5 (_yJI 4jjLi J.4.ulJ(jl Jj^ t_(Jjb/l (jl S(>li!l LoT-b^JLi 
JJU-sLjIj^ J J j •1 T' .' l.:i<IU^ CT^' Lxa-^J-iSillil TT I rij ,j-!j 'SjJi^ (j-O c^ili I -1 j " 

(jJaLlil S-LlSUJI L^IJi^Lj LLsj (jl-4j^jjiL<iJ>JI L^^Lcl Sj(j-v| -' j" ''1-^ (jl 
IjJLjailLo t_j/VI JJij (jl VI liLIi (_yJI iJ;U^ Vj i(_7j/VI f-ljLi>U S^Luj.JI 

.«LlJI SjLcI (J^I (j-o -1 1-^ ■'jj -^ u-»^l (_j_uj «LuL^ V Sjjj-aj 
i"n I u f_^\ (jjiiiti jji-I jji i_jjVI (jl^ liU j-iji^l (jl VjUtA Lui i_ajL>.lj 

(_jHS Mrill (j-iii (jl jLjeJU J^j J^ ' '■■^"j ipj-uajj,! (j-« ^^'-^"''j *LLJ1 pj'-^**- « (_jjl 
(j-mJI (jjS (_jJI <iji^j^ ^jJijiSHJI (JK MiVl -1 J u -- I J jj^jjcHJI (_jj| I j^j • "i (jlS 
dJjLA 3_jj^>^ j-i-*-^ wj '^.'^^ liJIjjVlj I LfljSijj UejaLjiJ LLijil^;*- j^l (_yji 
J .^.tl'a nrjLjKil tijjiJI t_jL»jIjj,Vlj oLUjIjIII jLsejIj djLi^lalll SjIjI ^Js: 

(jl^VI ^LijJ (Jl's MiVl l_'l I--' •"■ L^jJu 2 (j-U(JI (jl I'J'njjt^ f*^^^'^ (((jUJl'l Mi-v)) 

^?-^ j'a iSjJUjJtlll JK MiVl I4J jji.33 (_ylll t^jU-l MiUj Jo^IaJ-JI Ji-ljjj 
J^Li- allaJLlI (j^ Lc^ SjjkUiJI (_y^jjl!l ojui (_y3 J^^ (j' C7^ 5jjL£-(j-L«JI 

^ ^ J , ,.j 1 Ij 4_j_<jju^UI ^ ^_^ . ..J 1 1 (ji!tL>- (_,lj's mTiII (jjill Jjtjj iSjl^ LdJLjtA 

iloijejj ^ ^j ' "jl I sLLJI i'I I iiLx-1 -1 '-^ -- 'J (oJLLII 4jjIj o"ii 111 » uy.t <ijjj|ji;Sj V I 
jjjjj idjLjLiLaJI (j^ 4ja-j I II ill I jl CjWI (j^ SjjL-iiJI tijjj/ CjIjj^VI r-j-ajj 
(j^ d-i-iliitJ (_y3 (jjj^l J^l 3-<fc t— IjVI (jjSj (jl (jl J I nil I JLA (_y3 LiiLllo (_jj 
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,::,lojlsaJI Lp^Jj'iVig 6^jsJI 6>9UijJI 

(J-ujI'ii rM (_gjJI (Ji«JI i(Ji«JI (_yJI Q^jjill <_J^I^^ l(_yjLLiII LdjJiLtillj fj^^jll 

JLSJ 1 1 >| j'.'ij .<v (_yi^ 4J I JiJ La jl iJl*jj(Jlj (_jji3jji!l I— flJLj Vj ijoiijilj ^ ^ 1-^ ' 1 1 

(—jLlCJ <Jl!jL>JI jLl^Ij jJal^jiJI (_jX.ljGj (_yijljjj| r'VjSJlj ^_^jN ^11 r-uJjJll 
(J^l (j-«^^pJ '^_>*" Ct^ d ,>.al "i" Jjij^ej q] \jjt Jiju oj-ijiaj JL»J jaJj i(JiiJI 

Aj U ,'--.1 j^ OJ^ '-*t'JJ ''IjIj^J 4ILiI£La-i ^ '"--J -i^j '^-'■^ ij-*'^ 34^ C3-''-y 
j_j_yLj Jl^ (_, 1 r- ((5j_iL«JI cQliLu JLpJI (jIJlIsdj j2I^I C^^ liili (j^JI 

^ J * j'-->-^"ll S^jJjl (j^JJ Ll>-^jJSI1JI ojLjfc (j^j (Jj-ajill » J !-->"• "_' ^i^ njjjjill 

3.^j_(JI (j^j i3 "C iiiL^II 2\,^-\\ aj^ilxjA,\ fj\ iri't^ 3 .^.'aljtl discreteness 

«Q3IJi^»- (_y3 Ttjj-al (_gJJl ,_).ii3jJl (2>^ (.7-^ OJ-'^' ij-* ll>^ '-4-'-* ??-y («J ct^' 

l_LJv.jJj_i£jiJ ^j-u/Lui^l /d-u^mi Jl>-LS <ljJtjia^IiJI A^^Aja uj£\ ci^L>- ^_^QJI 
i-<l ,>. wtl jj^ <:ll I ril I fit 4ij-aim Sj tj'i nil 5jLi"^l (2^ l1<-us1<"i 111 (_j^l CjLa^mi 
d"l ^ ^ I i"j d"l ,^l ,^aj aI jl U ,". I Jjj,^ jjLtiiJI (jl iSj o"i mill j-i^ d . U a", 1 1 
La (_, Ir '(_5Jj J-^ iCjLLijIjIlIIj CjLS^L«JI (jx. Li*:a_JI 3 -1 j " l(jljS"ii III l^jLj 
3j;i>hII 3IajljJlj 3_lLjjij^I 3£Ll^Ij 3±oKJI 3_uj'i/l oL».jJI j '^^ 'jJ^ 

.<iJcSL<Ji,l 5jix>-^l S^ljjJI (__>.aJJ 
Tcjj-ojjji i—jjal (ji (j-« "iiia (2>^ "tJ^Uj^ J^J-^' J'^ iCju'm"ii III! CjuL^ (_y3 

LjejjJj ^ ■^"■^"i ■ ■■ 3_L!LpJI 3jIjjJI (jlj i(55 -.63) >Utx^ jl 3^j^^La^^l 

i(_yjj'2l j>JL>J J|j"iVji II (J^'^l (ji^ Ji !.'• M-a-ji II (_jJLpJI (_yjlj^l J .^'«ll (jij 

3Jljjl>JI Lls-^jjS^I ^I (jx. I j" • "Ij ' (_y3 LLufoLfljl LulilLa «Gji^i La j-aj 
<_!j'^l 4j>.jj :3j I in'ij ' ~ ' I j ->-j" 3j^Ij (_y3 d". .^-^t (_g jJI jj'^l j-Aj i<_jj'^l (_,lr 
(j^l t_!j'iil iJ-J-aj i(_j_4_L«JI (JLLi^JI CjLjIjj Tt'jijJ i«LiijljjJI ^^*-i LoljjJIj 
■iJLu^l (»_j^l Isy^ cv^^J ''-'-* ^-.1-^" . ..I jji (jSLflj La j-Aj i( 1 8 : 63) cLLtuiaJI 

jjk La Jl>-3J Vj TLJ^a-ilJI Jt^ljJI )«_o Lai jJ^uiIlII J ' ^ ■-'J ^^ it—lJ^U ^U , ,.jtl 
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,::,lo}la£jl jioc^ vj^' 

cjI jL>-i 4_iSjujJI SjIj^I cJjLjjj I LSjLj/ (_jjjjijjjill jL>oVlj Ltujjij ISLjj^Ij 

(_y3 (jLtujVI l—ll^p^lj d_J^L<Cl>-VI Cjlj-Lilllj 4-U-ulj I rill i"»l .l^'tlj l_)J^jj>J| 

((SaLlLi3 (_y3 (j^=-i 1 Ju.») «LLaLLLuiJI <_jjj>JI (.iili <iLLoI(jj3j iLL>.^jjSiJI j '■^'- 
1968 >jL« (_5-3 1 I II "tj-3 (_y^ 3jiLaJI CjLiljJaj^lj i((_^,£!j^^l jJjLa (jLojjjJ 
^ 1 J I iiLflJ ((*Lij_^SJ1 ^ .".^ >iij (^ I [i tj_AJI j-j^jk- jj_u_<i_t:>J wr-j-ll ^La J ^ '"■ '>) 

.(23 : 63)((_ylLi^j^l i-a^jj , ,i<,\ 

iLUaji LoljjJI (_jJI iTill I ii"i (Jj ■1'-'^'' SjljijJI i_^i^ 'LlSjujJI j . ■-' ^" jaJj 
icLj^Li^l LoIjJlU lull iij^ <L<jiiij i_J^ i^JJI i3:jlj^>ILu 'LIj-Sj La )> o i n t ilc^^ 
(( 5^ J ^ I ^ 3*_La_3)) jj-a r'LLjj-a jj_* '^Lj LL>-^j_iai_a ^LLJ «Qjj.j>o lJs-usj aL^ ^_^ 

(j.4£[j (_yijljjj| T-J lilU 3j^ (jl IJjIoLsJIj (_jjl3m (J.C. "ijiliv ul Jl>-I 7-j I II 111 

«5ja^L«J,l <ijJeJjLLll CjLiLiJlil Lxjii-o L>- jjx-l Jt^l^l uLliji (j-O t3^^^^ "^'^ Cr^ 

.(21 -.63) 

>!(_, Mill (Jjls (_y3 (3jl I III! (_yS jtjso Li^ i«^ljJI (Jij (_y3 SjjiuL^ (JjLji^I ^>i^i 

(j^ I JjLJ ^^j .^'ill jiiSi iSj^Iajj/'i/l Siljji. 4jIj^I (_y3 fV^Ji LoJ-i^ jLuall 
IjiiijLa- (Jj^L>. (_yI,L«JI i_uj'i/l <1c.JljI La (_, i n h q] Jl^.'^Z (^Slx-i J-Aj S>l£|jJI 
<_iuS ji i«3Jjj(JI (j^ (»L^ 4jLo» 5j_i^jIJI <ijj|jj (_j.3 .ijij-iill IjUi j_y^ j_iSjLa 
^^ U *" t ^jjjj^^_j_a^_A «5!iLJn) *_d «L^_L4j>- 4^>Lc jj_uj^j^ jj_u_<i_l>. ((^j-ujjjI)) Cj_aL^I 
(_y-ij'^l (J-«-«JI i_J.«^ (_j.3 (^JUjJI /!:-o.i 4jJ.4^ (jl SljJjbv IjLtJ (__).oLlUI ^ j j ■-' I 
'"" '^1 .^^t 5jL>J| (_3|^:>JI ^ ■■ -1 Uj jji (_jjJ2l (jIjlS '"iJ tjl j" • •■_■ V UJL>iJ (JjjS-I 
j_l1jj jJijJLlI CjjLjtj (jl «l! (_yjLlj (_j^ SJjjJ L^Li>. (_yi^ (_jjijiajj i«LSjuj 
«LSji>JI a3L2jJlj(__)ii3LLlJI I— a I Mi'iSlj 5j-iJ>-!l (_>^^Ljtjjjil i_^i^ dij-xj^ AjjJk-uAI 
. 1 ^ . ^ J . ^ I j_ALli «ljj SjTi I iillj i^SujJI 'y'^ '"■ (_3^ S^pjLjJkl 
«i_L!l «_L»^ ;j;j .^11 j^lj^jJJ «cjli)) 3-jljij Jl-i^ ^^ jft LLa i—a^l (_yJi^jj 
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,::,lojlsaJI Lp^Jj'iVig 6^jsJI 6>9UijJI 

tS-^j-^ J'^"** parallel distrata: SjjIjIa 2_uL(j 3_l1i Sjjj* (_yl^ l^'r Lu^ CjtLa. 

<i_Lj^L>J '^ ' '^" 11 (_jJI (_yjLoj_L«J,l ((r-VjAJI)) Ijui (_,» I II Jii! .4ji3jL«Ji,lj 
(_y^ J <"i I III JL£j ,j j.^^tl ,_jjJi,l ^Ir «_<iIl:>J,l 5^1 jJ >LJ^ I III! (J^LiajiibVI 

I L^-Lu jjl-^^'j LLajljjJI diL^^I-C )«-pJ iJ^T^ (j-« i-dJ jj i((_^QJI J .^All ij-a 3 
(Jj1_2^>JI ij-a j-J-J-S (_jJI Sj-iiiJj jJajJI I " I li 1 J /ojjkljjl <iill )«_u^ ar-Vj^)) (jl 
sLlo^jJI CjI jL>-'i(l fi '^-^ j_y^ sLjjlx^sJI S^I jdl (j-o (jr^^^ Lt-'^' «|_3Jl-i>-^LIIj)) 
tK I iiL^j LSI I li'il j^I (jr'^^'' ij-" (<sJl-«J 3-J^3^ S-J-ij (J^LiJ 3JjljtA (^ dJJij 

dill x_u^ 4 K Ml i_g JJI (_yjLoyL«Ji,l ?-VjSLII jLn^l (^Slx-i l£>^' jJiJ 3-4^j (j-a 

(_gj"i 1 11 a (_5-Lc 4_(J^^ U^jiJ « 4-H-<Cl>J, I 5^1 jJI (_jX.ljG)) (j-a LcjJ jttjjklj-ll 

-cJjj ^jjj-jLuLi (Jj-5j Lii -(_yi>- 1 jJ I r'^^jJil (_, < I lij (j^^»- (_3^J ij-^i?^ (j.u.»-L > -j 
3_LjLi 3_Lr:Li:o.l JajJLIs cjj>o SjisI^I 3jJLuJVI uIjI JJI ijic yj^j^\ ui\ 
(_gJLll socio-descriptive-(_yC.L<il»-VI ' ^j.-^j"ll t-ijlmi l^ir j-tojlll ,2>^ jjajij 
43>L«JI (_yl^ 4jjla1>J.I 5^1 JJI (_yg.lj3 c-jjliiilj^^ iSjJuiSl!! 4jIj^I jLj/ 
. L^lls ^_y3 (j7m<"i (jUJI ^j^LaHj^-VI "iLiJIj sLuLjuVI CjI jdl (j^j Jaj^ ct-'J' 

^j i"it (jl Jijj i—jjal (_yi <CbjL:>JI Ljjv^jjSjJI jliil (j-a Lkj-LiJ [^jlu (j\ (Jj^Sj 
«LlJ>LI t^jLaj 1 < U Ll^jJj-LSLj «LajL2j q] (J-SLaJ lS j-ll J-jL^I (0^ jJI (jJI 
4jijuj SjLiJ (— flJJJ,! jl JLal (_yl^ .U^a J '^"'\' "^ iS^^ (<i^ jJI J-*J i(j-uijljjJI 
«L>-UJj^ fi J 1 ' -^"' (_yl^ 4_ujiJ (^ylll SijL^I Cjul£LaVI-j<sji3 1 jjtj-J i"i_i (Jj ij-JJ I 

d"l 1^1 ,^a AjJaJiJ <l»-^pio LliLfljJjj <ll aJl2j (ji (j^Lxjj (Jj iSji^ j_uL«Ji, LiSj 
.«Lc.ljijl 31>-j (_y3 L^la pj MM 5-aJ?"ia 4jl JiJ Siaij^ Cjl^^^-C (j-a j>l^ U LiSj 

(_ylajij jl Jjii" I iiU (_y3 (<si«JI CjLljLiLiJ i-Sj Ml" I iM i_g JJI (_yxi«JI JLpJI 1— i-il 
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: 1 1 2) «Lc.lj_ilj «GjL^ I jj ' ^"j «GJT «_o tjl I ritVI pljj^ (_,lr CjLo^mij 
(jLjijVI J I ri-v -ij«'-^"' «LlIVIj "ijjLjijal (j-u (Jj^Lill ■ ''-' ^ • "_' (ji (JjLjeJj i(300 

(jl i<i_LlVI Sj.IajjjiJI -' I--' ' ' (j'^.ft^jJ.I tij Laj U U J '^'^ ^"j I rijMiLa iCjIjIj^I 

. JuU J j l-^"' /«J Cj Laj U U J . ^ « t JUJL>J1 (J <il<!l 
»1 oUII (j-« (_j oUII (JLpJI <_jLjS joiajLA OJ^ 0' 3"a \l .^1 1 (J^LiS (j-o jj-ujJ 

cfjo^v (_, oUII (JLiitil (jjj-c <-jjl ^i-i^ *'jj 'I J ' "y'j^^ i—iLjjjial (j-« J^ lS'-^' 

(_5ji tLij'^l jl 3_j_ij'^l S-LjkjJ,! |_^ji »l U II (j_a 4_i^jjJI aJJt (_^l jL^lflJ 
(j^ LlIL>. aJJt,\ nn La «_o LajLj (-oSjII jljijl Ji^J iS^j^UI 3_L<ii«JI 3jnl-^l 

aLXVI (j-^ ' ^ ' ^ "^^ I ' ^>-^ Ct-^ * '* '^ * ^ J J ' ^ * LaJl^jljj iLuiLul 5^m «LaL?t_Ltf3 

J '■^'- (_y3 (_yJjj(JI (_yjlj^l p J J 1 1 I j^_;^^ UJiJ>o (JIlxj La jjfcj i "tA}-^ 3^3 W 
(2>c (_yjjj(JI Lbjl i_aj_^ *'jj J^' < ' J I II i4^LiII Ljjv^jjSllJIj (oJejiaJI (oijiJI 

l—i-a- jJj-'lSLiJ I aj^it (jLj JljLxJI jj< Mill jjt f_j oUII (JLpJI iijVLtA ^Lalial 

. Lu^LSjj Li^ljul <UliiJj i-i^J-^ 1 I li-v I JL£Li& JI^"' ■■ l-<UJJ > l-i-a <:UtJU i"i I liji 
JjLlj 3^ J '" (.3-^ «L«-3^ILi (jl 1 ijlr i_5JlII (JIJjjJI 7-j-Ia O^j u'-^ O^'j 
^^l:U,^VI sl^jdl Jjfcljiajji-ij^tjjfcj ii_!jVLiCjLa_ji»II Lp-^jjSj 43>Lc: 
L<ujj i«i_!j3l tUtJ-us » (Jj-2j (jl (*4J-a (_Jjji (_5-2lj '-*tD J' '"S-'-^'^' (1>^» ct^I 
sVjji (a:5e-2j (ji (JL<Ct>-l LlibjLs. i^JlJ (_y^ H>^-^ "-* «J-i^ (j^ L^J"-^' J< Tii iil 

i_^j_jj_c. Lj ^I j " (j-SLIj I jj-<4liJI jajui) (j^l I Jui (_y^ 5_l!VI -' jijii • •■? (»j-2JI 

' j'-^l-»" • ""' vIjVI^I (_fljjG (JLa^ IjjiJEllal Ji^ C^' (j^ > I lit jsJi i|^jL2JI 

3_Lj|jjJI 5_jLiSLIIj iCjLa^Liil ijJjjjj i_2jL«J,I JlcI^ jj^ ^jjLxjj^I -' j 1 I-^ "' 
JLjJ,! jjij text generation ^^j ,^ ".tl JljJjj qm (■jj VI (_yji La j<uijiaj (_y^ 

/<^jIj^ (*^JJ 5 , ^ , ^ ^-'i 1 1 ^^ I '.U ,^VI ^l^jjl 9-jjJS jL>.i 4_La l^its. (_gJJI 
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,::,lojlsaJI Lp^Jj'iVig 6^jsJI 6>9UijJI 

f_^yju^\j^\ js^l J^l Llaj LoJlJc^ JjJ niW jJl:>JI j^l^-^' ^-*^-^ -' j ■ ^ ^ " V -' j'a 
jjjllj^ i((4jjISjjVIj 4j;*-Lljyi)) d-uLu jL«jI/ iJli^o L^^Ii- Jj (^4^ ' JJ i4jij(il,l 
JS i"i pi JlUjI jI jl£^lj 4jIj^^ (3^1-^-" ij^^ iia.4-1 (_yl^ 'LjJl ^IjlJ TT^jJl (j^ 

a^jIj^LLo jjJls. (jjSi (jLi-LjJLa. J^'^l (_yI^-jj^jiJLS Ajiij i(IOO) L^ 'J^'J^ 
. L&jJl>. jJij>o (jl fo-^ij (_y3 3JVI 7-j oU (j-o iji-2j ^La 

3_jJVI /oJaill JL>.^ 3_ujijjjJI CjlJjSm (2>c i>lj-i-o ' ^ •'^■" • "j jjl i^jLSil tij_pl 

-world maker 4jIj>1I (oJLc xJL^-Plot maker ^SLt^l x^Lus -^^.^^tl r-LlJV 
text (_>-a-L!l jJj^-narrator ^j , n II /oJiiJ-events simulator cjI jl^.'^I (_^La^ 

. (90)generator 

i J.j>JI Jl^-Lo ^Jl^-G (ji (j-SLflj 3-J-I^I («_la_iJI oJl^ I j , ^ , ^ a LvLul LbJLji 

(ji LLajLji : /o_<kj L«_Jo ^ ^ I '.U ,^VI sl^jJI Jjii »_o JJijJ (jLj LJL=>- <— i^Si-iJj 
. I^IjliIj ^jjISOjI ^I J Mijllj ^J3.bjl jj^f 3J^I J*^ 

jjLa I 'I Ml ^Ij J j"'^ i(_yjlj^l pljjVI ^Lai Ij^Lc (_i^J (jlj ^^^u-ftSLII (jl 

j-iS^HJI ^sc^ i-j-ILjv oLsoVI (jl dj-oLi- i(_yjj3l Jl2JI ^ * ' ' ^ I (<i^j j<uJl2j u,^ 
I j Ul ^ ti (j^ 'U ij" (_7jJI 3-fljiiSLII cjLS^L«JI cjlSLjjiii s^l^V ^ -^j . ^ ' 1 1 ,>JL<k 

cIiLo^LlXI joiij -' j • ' ■"' (jl (jSLxj JJij-iill I Jui (_y3j I L^jjLjlaj L^lj-iSj I j 1 1 -^ J 
I 1 j il'' (jj>(j[^j"i I'lij ^^ I 'U ,^VI sl^jJIj i_jj'i/l 4j_>JaJ (jl . VIjlS I "I j • "I 

... j A 1 1 J (_yl«Ji,l SjLjLiLij 3 ii U"i 1, 1 3 I'll ii'^l (j^ jljjjlII (j^-i—JUJI (_y3 

(jl (j ' ' ^ " * * (jl jjjl j-ij-j3 i-djLaj t (_a^S (_^.:*-j^^j>- «Ll1I ^^'^ La IJlj^ 

LjJL^ ^L-itiJ 5.Sjji jjjo. (_y^ (jj-cjiil 3jJlSLil ^^1 :U,^VI ^l^jdl (jJjLu 

(<s-lij jjjiij (j^ LujiLjiI Lailala i_ylxX\ (j^ <— i jVI jjJoJLa <i3jjij LiJ^ Jija-ji n 

. J jyiii i U (_y^ (_yjLojj'i/l /a^aJI 
(_yg:l;Ui^VI tl^jJI Jjil (j^ '>«Jjtlj (j! t_jj'!^l iJljiaJl (J^Uj (JjLSII (_y^j 
3_<jiljjJ 3 J I iiLm'^l CjLaj Ull (_jlr iiai£ Ijj^L^ (j-ojj La 3ijjiJ,l 3jjiJil<fcJ 



997 



,::,lo}ls£j| jioc^ vj^' 

(j5-^ ^j-jiSLj j_3-ii ''J J ' ^ ■' S-'-^"^' ^i>^ ?-*^J C7^ I ''^J -" j '_; «_' La (Jj (_5-i-«-ll 

. (81 )3^Lc ^ ■-"^ ' ^ ^ J . ^ '. 1 1 (JuLjIjj j"-^! 

w '^- ...jt Ij J .,^.tlj LJLaj-ljtll LuvjijJiSo (jrU 4^Ma1I 15:3:8 

J T i"i !1 JLjJjjJ jj^^u-aSJI aI JJelLijiLa iiillj^^j^ 4.aji>JI (2>^ i^^l.loSJ I j 
(jf VI Llik: U^ i( I 78 : I I 5) SJ^I tj^ (j^ W:H=" '^-i^ '^W ^thL-^' c^^J-*:' 

(jlj_J_a L^ ^J-X-1^ CjljlJ_flJkl <l.<tjLflJ LAJlX-IJ a I^.^^II C-jj^j^ L^ JjLiaJ 

jLtli-Li L^Ii-lj /j_olJjjJI (»J-2j (_yl>- tilli L^J JjLj^eJ jjl La id_ujlulj 3jjj«j 
I < J I U 1 1 (jljjoll LiSjj JJL>J,I pjj^_jil jLiaj (_y^ «Luljjiu^ Sjjj-aj dJaLlII 
H_gj_j^ (ji>J^ J-*J '(.J-*-* (3 '^~-' L?J'-^' U' (_)" "^"j '3jJL>J,l jL^ljiil (JIa (_y3j 
till j j^j^ jaijjuj ij< I'ltl (j^ Lcjj .Uj , ,. wtl I j_a Jio (jjSj (jl SJLalLjil (_5i^ 
• computer-assisted-poerty ^^^u^iSLII SJjUjiJ jjJuJI 3jLjSLI <_!jL>o liJU^i 

4_LJL^IjJI Aj U ; 1 1 i_jL;e.(^| Lai i3jaJL^I iJlluLitJI i—lLx-i^ial /q1>- (2>^ IjJt 
I ^ J ,1 U ij^i jjfc LlJ CjLoymi Lxa-^j-cSIb J < I'lll 4^^Lc (__>.sajej UiJ^ Q^U i^Ii ij*^ 
4-i-uj ^ fi U j«j>.L«J,l ^Lcj (_y3 jjjjj-aSUI jaljiielLij/l (jjji^jj^ i Liij jli^i (jjSLj LxJjJ 
i—xoJLjiVu ja^mi oJUfc ?LLi (_y3 i_2jjlII ^^j^ J^J i(J\jJl:>J,Ij (_yAl Jiill f.\jjuhAi 
tiJJjj 1 (j 1 Mi^L-<-u ji L^^ljiji (jjj S^jjiil lIiI oKILi (_, li'i's't (ji (_yi^ SjjJijJI 
i-a^li. (_,lr iSjjJi:>J,l i_xjJLj/VI i'jJt (±t>.LJI (_,lr I j ' "-^j ^~ i_^\ Jj^iiil Ij-taJ 
jJil^ (J rlS <" SJlJJl^ jOjIj^ UJlX-1 (jl 'LjJVI 3j^< i"i!1 ^oj>-1<<iI1 (j^lxJ lijjj 

A-iAJe-m ^-^''.1 ,^-^11 j2j^ ajjo^ , -.Ij'il '^^|j co-occurenecs L^j^Ijjj JiLilVI 
3j^< I'ltl (jjjL^^I jsjuk (jl i(Jji^l i_xjil^j JiLilal i>ji4J ^jjjaJJIj ^jij .^tlj 

(j^ j^ja^l ?Lt>-lj (_yjjjiJI jsjajLiI *I^V Lj-i^ \jj ii-ia Ui^ L)' ll>^>-*^ "^Vl 
.<la^ Siijl^l JaLlI^ (^mi 3^^-^"' ^ J I "j3j dJaLilt 

Ll»-^jjSjli «LL^ Li^ii^i Lxjjj I L&LSjIj (jjJLill ajiSI ^ ^^ . ..J 1 1 ^1 (jVlj 

(_^jJI «_<j<ljJI L&jLJuILiLi Cj Laj U 1, 1 Ll».^jjSJ<J (jJjG ^ ^j , ,.j 1 1 "a iCjLajUU 

3^1 jVI (Jj^Ja (j^ «lj-<-u 3^L«JIj 4_i^L>JI 4^L2!iJ LujiLjiI K .^'.^ 1-4J-0 (J*^ 
^^j-^c>l,l ^L»-lJ S_tr>Lsi^VI Aaij^VI 5>4^'VI jLilil jl a^jSLl^^UI 
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I j ' aLS ct-^' cj-'j'^' <jiiVjL>J,I (_y^ ^JljJI 5jIj_Jo c^JL^ '^"a L^j Sj^fuLJi,! 

^ J '' J • "J " '^^ii 3 ** ^ "' ' ^ ' u^jjsi^yi aUj^i f-i>o-i j-i-o Sj-oU. cj^^^ 

JLjJjJLI <i_LJJ|jJLSJ"^l (JjLjji^I aIJlJ-" I III ^^C-i LiSCJjJlJ J>L>oVI \jJt (J^J>OJ 

(("iHjJLjJI)) )«_j^Jjj i4jjjj^l SjJLajjl ^"-^ > J I iijJ I— 3J^ 3jLjJL>- lIiIjj^I 

(JjLoj^I J^li- (j-a lilljij I sound texture ^"j'^H ^jmill «IjjIj i4-J1j"iii'\_)j^1 
SjLclj 4.j_Llijj ji L^LSjI x-jj-uSl^ <ijjjj-^l TcjIjjiuJI jt-LLailll <ijjj|jj£j2l 
4_uL>. LaL^-l ^^'^^ Cjl^^-A-isl /ji^ 5j-a (Jj*^ ^ J . ^ ^ 1 1 -^ j^ ^ ^ ^ j '^ J tj.'^^?" 

La SjLc (_^I harmonics overtones SojIjJI dit-xi-iJIj 3_lS£|j1II CjI jji^pJI ^ 
(_yo^Ljr"i I III l-Liaji (j^Loij '3j ijl^'tl lIiWI (j^ 5jjl_i-iiJI lIiIjj^^I (jijjij 
r-j-aj i<ijl_Ju l_oj 7-u^l sl^^j jjiajJI j^J-^ I ~ <j . ^s ^«jjUll (j-« Cjljj^al 
^ ^j , ,,j 1 1 r-LlJl ^jl-i'' <-,l,^Ail I jSL&j ilIiWI Lliljj^i i«_o CjIjj^^I ojui 

concrete 5-<-uj m 'tJ.I ^ ^ _. . ..j 1 1 «Lii^ jjlUi 1^ j^^v^l (_yJI rj^j i3J^I (j^ 
^ ^ J , ,.j 1 1 jjj^ IjijLjJjIlj (»j-5j music-for-tape il2Lj_>_iiI ^_y2jjjij^ ji music 
3_».l.j>JI (jjj 5j_JuLj_o Jaj^jioJI (_yl^ Jjajjill music synthesizer 3_uj^pSL!"^l 

.(jrjiljlil VjoVT^I 
^ ^ ^ , ,.j 1 1 (_fl_ijQ]| ^jli^ (O'^ ij-" '^-'Jj-'^'r ' i_pi-J-u>!l i-liJe-i-i-a I J-2J 
(_j_Lc I j « _^ J "' (JjIJlJ (_^Ij<"ii iiIj sGujJua jLHi-V (—aJJJkl L^jJI ^-^^\i '—'■i^ 

.cTjV^I 

I j -» ' T (_ylll 1-dJj (_jJI A\-r I iiU ^ ^j . ..J II I p-|"io"ii II al sLs-jJ i—u^jIU I JjJL>- ajj 
Tj-olj-i aI JLa-" I III (_yJI j_a^l Jj^jj '^ ^j • "jl I CjLcLS (_y3 L^ Lr^' '-A)-*^' 

tiLajLc SjLIxj j-jj-j-j-a-SJ I Tz-iju^j^ Sj_<iLj^ cjWI (_5i^ i_ajjiil ^^l.loSL1I 
cdJ i_ajjijJ LuI^jjI jjLlJI T-Llio dj>-^ «_iLi-3l <1jjL>JI oJljj i-dj^aj (__>^L>JI 

. L^jLlI^Li Cla£ ct-^' ^j-^j ' "jI I 3^jU^l I 
Uli.uJlj i>!^^lj OU^Ldl L4^y>^ :^^l£ II :3 :8 

4JLa_Lo (_5-lJI CjLujjI»SLI"^I 'LijuJuJt ^i^>-j (j-o i_g^>J-AL<>^>JI A^LcVI Tj^ 
I jj '^'^ LlaLjjjl j>jjsj Jajjjij i4_ujj,lj 5^j i i nU 3^1 j"^l i4j^je.cuJI "I '■^'- 
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^^ " j ■ ^ ^^ ' ^ «Lx-idL>. CjLa^ 1*11 i_ljv^j_lSLj Jl_j_«_uo ^^ ' ^ CjjLj;e_J La Jt_a 
La-jso a^ Qjj^ lijl'illj jjjIjJI (jK (jlj ,.~iVI .^"Vlj 3 ^^a itl CjLujijIiSLIVI 

j^^LcVI a-U-j-o ^1 ii;j_Hi.U^I f.>Lc)?l J-S-LI LjJU ^t-Luj cjU^I 
' ■ 'JJ ' ^"' '-^'-^ narrowcast ^^-UaJI j^^'** cr^ dxJI (j^ LlII->- ^ <i i n'l broodcast 

SJLijijJI tili-JJ i»UiJ (j-« '^=^ j»^^-cVI (jl I L^Juju diLliil S-La^icVI 3_btJu]l 
iLa^Lcl jlj_a ^ ^" ' J (jl J_aI i"i oil 7c_uJ AUaJ (_yJI 4jJLifcLJaA 3^L«J I j • "■^' 
(j (f^ jj_* *^^-^i>~^ *JllLx.j (f^^-a j1_lL>.1 jI i L^ <ULlSIIj_u1 JU^l^-a JLjJL>iJ^ 
5jLj^.j>JI aJ-it t\js>-\ (JSji JjJl:>oj j_iiil Sj_ikL>JI jljJil (j-« *>:t^ Sjl£.L^ 

i_^ JjL^I j»j_2jJI jjjj Jii j-je-j (jl Liil jj (jSj («Jj personalized newspaper 
(J^p. (dJllII Jjuajlll (j^ 4 : 3 -,3 Sj-iiJI jJiJi) <--VI .^"Vl L».^jJSj JL?-* 

(j_o 3_Jj_Ljil_<lJv LllLliij (_j^^LcVI iJjaJI _^lj^ '-">' ^J^ T* l.P'-J-uJ *— 'J^'j-' 

jUkLiiJ,! 3-3 >Lc: Lol I L^JtjkLiiXJ a>Ic:VI 3^I>o 4l>lc: i-S^p- (j-a 1 JUfc 
J-aLSiJLo pi t^"' (_y^ r-LoJaVI (_yJI ^jalH^ lAjja^lc^VI jljll JLi.21jj<1 uIjIJljl^ 
(j^j^-fljilllj jjjIjJI (j^j f-*^ home entertainement system (_^j_ci,l «Lj3piI 
tj3j^ u i^ 1 5jJ:a_u_o Ll^^o ' tj*^ 1^ (J-<1-*^ O'^J^' ^ j (j ^ 1 J L^^l^Li Cj>ij^ t ullj 

«1_l^jJLII (oJLc (_y3 3jSj?-»- Sjjj interactive video (_yjjLjtILll jjJljjIII JiUjj 

«LLi_iIu_ji cLj-ujL^-^ (j_a cujj_a (_^ JlAI triU (jS oj ( ti *-^lA^t>. t ^ L LtT Jlj ' ^^^T.tlj 
' ^ -«-l " 1 1 SjLj^ PJ '' ^ ' " 'j^ Wi^^ '^_;''j'^'-ll ^ U ,". i\l t (jjSj La <-J^I 

. 4 T r ^ j^ ^^ -^'j Jl (j-^'-^ _5-*J ^iP'^' )«-3ljJll SjLjjj o^J"-*^' (.7^ iJj^^-'^'j 

linearity ^U^tt ^jt;N~tl j , ,.T ^ ^ jj ^",11 j -^Vl j A d L , , „ ^ ;i'a , .l"<tl Lol 
ii_*IlSj| JLlLso i-LLl'cSjj 3^j lUl I SjUkl <1jjLLjiI "iiisj^j «LiJJ^ "JJ-^ lS'-*-'' 
4_ilr (Jilal La j-Aj i(CD-ROM) (_^jji3 (_>3_^ (_,lr aj An ^<i"ij r n jJlII i—iLi^ (jl 
3j^j». |^jL2JI (_yIajLjjj Lx^ dynamic book (_^LbjJI i—ibSLII ^M^.^^^ ^^•■tl 

^^j ,^'11 ^^^j,^ ^j_a (J21uj (jl (jS-4-1 *-^^^^J^^ i«0^1^^ *^^-^J J*-*-*^-* JM-^^ Ct^ «Lau 

iSl^LsJ,! riLiJ ^Ij 3^pJl jji^tl ^1 jjir^tlj JKJi/Vl (_>^j^ (jyJI uuV^mij 



soo 



,::,lojlsaJI Lp^Jj'iVig 6^jsJI 6>9UijJI 

Vji dJijLo cjj_:aj i3 oKIl jsJi^J (J^ISLII (_yl«Ji,Lj « La-jHiLo)) oLi ji^j 4_iLj^j 

(_yibJI 'J j'' J'>^ I 3 '" I il I II i_gJLll (jlslj^JX-ljJI L^i*. j_jjiL«j>JI 0JL4! Jl^ 
L^_cj i4_ijLj-£aIL3lj 4_u_uLu_u ' 1^ J * < >* t j] 4_L>.^j_tSj 5j^2^j_xiaJ ^\^-lm ^ jI i nil 

.1 1 ..I nliii U^ 4iJI 

5-mj Ml II 4_La>Lc:^l O^Ltail Lblj Isjui (jJjjJI (oJUJI (jjS-u^ ia>LjjVI 
LuUaj^j ajLajil CjLjV^I ^ jj^'' J ^'^. ' ""',_^"'^* ^J.L>*^* T-^ ^ VI .-.VKj J ,a ^ ^ 
(_gljj| <i_Lj».^ILl 3JLjJlj>JI 4j^^^.c.VI 4j-Ii ii^I SJLjijj aJlJt" 1 11" I iij 1 1 I ii\>aj 
r-ljj Tcjjjjj 4J 3jal ^",11 5x.LJi,l jl-4^ i-sljulolj 3_ujj(JI CjL«jii>J,l ^^S aL«JI 

.<ijjjJ(JI ^ J I ' >» -- 1 1 (CJ^J (_yjjJ(JI ^^SLflJI 

SjjJlJIj d-LfljjJI jul :^n cLl^lICJI CjLaJiiJI (Jjj-ojj ^^ Lu^ijjj Ijjj '-r'-'-y 

A^LcVI 3 J it I jj}"i I iij .(_, 1 ii^l (hjIjiIII jj '^'°i '^ji ?r^^ (^ ^1 3 , ,.VIj 

(_^L2iL!l (_j.x.jJLi *L2jjVIj J 0" I 111, I jajiaHJIj f-ljjill CjLSjI ^J^ (_y3 LiCl>- 
3.j».L<j/ (JiL<jj (jl (j.SL<sj A^LcVI S-jILc (jl (_,lr Sj^^-C iAju:ijjjl\\ j-utl o-rll 

(_j^ (jl ^ • '"^ .J .^«tl I jLA (jLxjijI (_5-cj 4 J <i i" 1 4 Ij I iijij l5j ' -•^ *- ^ ^ iiJlSll>-^LI 

i—jji^l (jK I II I-4I0 iJ-l^J (—aiitlll <_jji^l d_uL»j La aJLSII,! (Jl Mill ^J^L>- 
.<^ 3 J I iiillj |_gjJ<J,l Cjli (Jl Mill Cj L«jiIl:>J, 3^j-iiuil i_jljj>Jl (_,lr 
d_LiflJl L^L^ (3^1 (j-a ^j)-L.LxSJ I J I'Tnl tilxJjv 1 M I III! 3x.Lu^ (_jJI (j^lj 
(_y^ j-jj-L. L o$Ll I jJJj i(_>l3jj(JI jjJ j_j4J>o u^l u^\ <i M I nil r-LlJVI tljl or (_yJI 

A^Lal (_yi 3_i-3Li. «_L<i:ai! i-SjijjLA special effects 3_i^L>JI vIjI^JII 3jl1i-3 

i ' "JJ ' '^~'.' '^!-«^'J^LII joJIjjlII (Jii- (_ya ^j-L.Lo5LI I -' (3 • '■_' i-i^i^*- (_, oUII (JLjiJI 

(J5iL>-l (_j-a J-JJ-L-I-O.SL! I aIjlJt" . nl lj_Li.l pLi ji^j iL^l^^^j^j L^Lcia^j 

.(sJl^l a'i A.-il:^.Kj ,1 ,:^;.tl.-.l_,<jl 5jl.,;tl r-iL<iiII ALla3.«.ut>J,l JlSLi'b/l 

j_ii- pi Jj i3_<ujLiII A^Ls^l (<s_i_ajjj (_j_3 Li^aJi j-Jj-j-j-<j.SL!I a JlJt" i njij 
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SjLjI j>I "ho I II La ^^ii^l (^SLIj ijjjj/'^lj ^^j'*^l a^li'i/l (^J^ij (_y3 4-al JlJ-'ii iiI 

iSjujl^ (»^i-sl f_^ LLc Ij-Ls-j o^jJ' (j\]!L<Ji,l ijJIjjful 3JjUtA jji dJUo ^ 
animator JK.'ii'^l dJb^^ ??-«'>:' (^>2j CjlJl-Lill ojui (j^ i3.4jJl2JI js^^Lai 

tixJLJ LdJjSj IJ^Iilo (_ji (j-OJ f-l^J l5' CT^ C7^->^' (j-diuji,! sVjjk JSLlIl JjJ>ij 

(jl i3_iJl 3j-l^ ^ (j'liiiili (_yl^ (»^iSLII rl_>i-l (^SLfljj ijtt^IL^jl fj!s 4^j^l 

.4ILLoLijJj JS i"i!l "ijjLLjil (j^j (Jj^Lill j-jjy (jl (JjL»J 

(_yJ.C. LjJL^ 7-J I II 111 (_y^ JJ^L U tSLll j»ljLitl<Jll J I r^" iij ii_j (i\r JJJlS. (_y^ 



2l5L^Lm ^U^Ultl bLa^l ij^ ^Lcj.«^»<^ I :4 :8 

(JAJj h_Jjj>-Li jI ^jj ' ^ ' 4_ujjlII 3^L2!ULi Sjj^ dij^ ji [_3j I II LxjO Jri^ 

I j" aM ^ (_>a^=tj 1-<H-^ LjlsLSiLl Sj-oUJI 3 iiioUl isLbl ^ Llii-«J ^ I j^ 

ij-JLlI x_aj (Jjk^l x_a (_yi.Qllj SljLcuIlj (JjjlIIj (j^' L^lj^ i L^ 5-ul 1 ntVl 

AJ-J>Jlj jJ_U_i_Lll ' 1^ ■ ' '-^ t (jL^-J 4 L^_alSL>. ^_^ I"' ''^j" '"■! (jJ-Il 5jLxii>ijl (J5-AJ 

^Lj (jjjjjJI J Ml ij Ll&jj ' ^ ■ ""' V S^^Ijj JJj V S^l jj ljL>. «l^j lAJjJIj 

ijjl^l^l ^:»J I j'^jj' l-^'_>i '^3i3 • (■'^ '■ 7 ' ) J-i^' J'^-il 3ijj^ I 3x.jjj i(Jl^ 

jjiLJi,! (J^ix>-2u *lj-i-u I jj^^ ijjJIjj (jjJI i—iMj-'-u^Ij i—iLtjjjjiVI cjVjLx^ 

ji iiJlil I II I iijJll j3'>^'j \l ,^",aVI ^Ir SjJojjjJI J^li- (j-o j-JuLjJ,I jji ji 
Sjlj-uaJ Cu-a jLjJr "1 1 iil (jH-'' (j^LSiiJI j3^' <ijaij-ul (j^ JlJ-" 1 iil La (J^i:>- (j-o 

. L^^^jJt_aj l_^^^^_4;ii^ «Lujjtj1 iLa'^l t Ij * mi jLxis 

Ia^Uajoj Lkjljijfcl (_y3 L^Ut-cai SjJ^ VI ^jl .^-^tl i'jjt 3 -it^'- J .>-l ij Vj 
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,::,lojlsaJI Lp^Jj'iVig 6^jsJI 6>9UijJI 

(Jjl:aj J J?" I nil ^ssli Li^LsjiJI (2>o VJlaS iixj^l 4jjl Jl».^I I j" " ^ •'^' i-^jJuj 
(_yS <i_uLtujVI ^ J I ' >» -- 1 1 cLiiLtJ (j-oj-i tjl (j-o "^J^J iCjI JjJl^j CjuJl:>o (j-« 

(_, < I ri_t iS^JJlil SJl^-JJ TCJjbJI (jVliflJ J^ (jlj I L^ lSj-'^3 IjjJ 1 I >l -»- l_g^p3 

jtt^LSj <t^j>.|_jil Ja^Iai- LdJjiJ > I riTil joJL«JI x_o 4.^;vlj^ ^^^^ I '«'>'_; I qJsjlaII 

c-^ jji 4_lI^ J-^ i-« i_P 'O^J!>^' 'Ij-ii JljLtuJI I j 1-^ 1 ' (_y^ (J^lSLII UJuj jij 
LLaLaj (J iijl*^ ljl< ina (J-Ju3 jjlj 4SjjJlj j-pJLs <ij£ Lbtjso (jl j^J^JjJl (j-o 
(«_i-S_i jl *l JUlJI d_jj^Lu U^ljUklj LcjI^ (j-* i-4*-« j ■^"j "^ La i-j-L>o (jl VI 
3_j£L2j 3-ojl ji SJ^ (j-a La 4Jf fO-CJi jl^lj i3_j^jj(Ji,l S.jU^II . dj^^ jl .^^tl 
(j_oj (_gj.£LiL!l r-LUJI ' ^ » ' "-- j_^l L^IjjLj <ij^3l (j-a ii— xjj-caj L4I0 lJj VI 

..aj^iill 4j:>.IjjjVI (_yJI (_y^L2iJI ^1 .^;.'.Vi 
(j^ 3 JO it! (J^i LajLj^Li LjjljjJjf 5_«jl^ Jjj (_y3 3^L2i!l ^-j^j (2>c pj_>iJ V 

5-a-l I II II f_j I r 4-mlj I nil (jLlilaj i3_l1oVIj 3j \I ,^"aVlj 3 j, nlj , nil J^I^jlII 

3 U I . .. tl (j-uj SiLJo 3^^Lc. «j_iiuj 4_i^ («^?-y o' '^ ^ O^ ^^J^' 3^al ^",11 

3jJL^ ^jA_l1 (j-uAllI ''-' J '^ ' I ^ ^" 1 I tb-ulj I nil 3j.^^l l_JLLaj SjU^ , I ^ ^"1 1 I J 

SjJL^ (JL«_<IiLj 4_LjLLaj (_Jjj>-i Sjuj i<ix.2jJI (2>^ j-l-lClU ■ U , , ^^ : 1 1 ijjjl I nil 

.4_jJI 3jvU>JI ■ t'^ ' ' "-^ ci^ (ji^^SLaJI j.^LuJI 

4-Lj-ulj I nil A-lLsI^^j-^jJlU -^ ^" ' '■■ 0^ (j^ (_^)i^Lujl ^ J I >* * t (2>^ * iL^j 11 It Mill 

Jj^jjJI LfJJj "ijLiisljILa (_yji joSj i3^LSiLll (idlajj^J)) aJlCJ (_j^L<Ci>-VI J JjlIIj 

(j-c 1_ljL«_oL;v I ^ «"j iCjL>.LijJI (_jJI '"'I'jtl i^tl (j-* ij"*^?^' (J-2iJ 3JjJljJi,I 

L^ (_, i i"ij (_yjJI uLiajJI (_yJI SJjLj OJJ*.' J ' ' '^!■2J.2J>J I ijJjL«Ji,l ALaHsl 

. L^a-jU- t-x^lUI j2l_^l 
LijL>.L>. (jrAi ^ ''-'-° ??-'-y "-"J <i>-LiJl (2>^ sLiajiio '-y'^ ja^I » M . ^ /> (jj 

Lb^^^jje-aj i^LLa 7-1 1 oil ' J'^J^^ Ldls j J l-^" V Lijl 1 n 1 iij-aj uj_LAl_<iJvj i«L:tiXI 
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3_aL^I ji Jl^IjJI j.^LflJI I jufc t_iUj" I III (2>c. LOlj-ii-j LlI^jjla j-^?^ LJJiJi^j 

LlJ I j_i cj Laj 1 < 1 1 Ll>-^jjSj J J i;^ '. n jj^ j5_i LflJ I ji^jiJi I I j^ ujJij (jl 
(_y^L2iLll Lui^lj (j-u Jj^ajjj (jl!l 554JI 1-dJj LajlJoI Lji iLojGj 3^LjS^^i»Si 

LjLua^l cdJj ^^iiS I Laj iCjLajUU J . ^ « I <:LujjtJI L(jL>.<u:%^ ^ "i j j" i_JLLa^j 
(_, Ij l-«-J-3 LjLUaill aJJt (j-a (Tijii'il Jiil i L^ (_g JU-allll I ijlr (_ylll 5jal ^",11 
-jjlSLaVI jJLSj-(_yjti jjl ijlli (_y^ trjj£:ljj CjLa^LdLi 5^jJI 3I'-^II Cljli ijJJj 

3 "al ^", tl . diLaj 1 < U Lp-^jjSj ^S^^-C (_y3 Lfel i Mi'°ilj (jPJI i-iUj j-« SjjIjILa 

cLfllJl 5jl <"( III 5jJJ_U3 - 

Cjjjjtlll i_JLLiAj (_yjjj(JI jiSjiil ^j^jjiil SJljiJI - 

.4^jj«JI SJLill 4^3! - 

^ ^ J , ^ "i 1 1 LJjIjLaIj d-UjJtJI S^LSiJI (_y3 (__>.a-iJI 4jj^ja^ (j^J - 

. Ll».^jjSL1II *ljl UjijS - 

.(_y^L2iLll j>«JI - 

^LajJbdl ^IjJI :'iLali\ ai\juuji\ ij^jjuo 2 :4 :8 

(_j_Lc jo-lJJ.I (JjjLjJI T-LLaj sL^^ljj (_^JlII (_pl MiU (j^ f*^?^*^' '"J^ *'jl 
SjJL^ Jl_lj(_i (jl UJ I ^^^ : LLA (_j_<jil_iji3l (Jlj I nil Ttjj^ i4jjjj(JI 4.>.L<jJI 
jj^a_o-(_j_ijj(J I (jl I II tVI (jl Jl^j (_yi JlJ^I (_jJI J-^JtJ CjjlS (_ylll <ij-oL<i:>JI 

.S pjl-i-« ^^-J 3j<i "ill S_lU^ 
-1 1--^ * 1 *> (J;vL«JI (J;vL«JI jl i(J;»-L«JI Li^jui (jjSLj (jl jj^jI (Jiaj^ (__yojj2j 

ijJjalSILa l5j I ' '^ ^ pj^^jii ^ 1^" • "" <ijj^ ^i5J *J.>^ J-* islJ^Lc. ijjju ujj^l 

4 J ml J III !l CjI^Ll^I 4-L»-jjj i4-1^1.2!UIj 4joUII LOl i m njJl, ^^JJ>JI 3^1x.lj 
4_Ljl_aj; Ul, I 4_L4-ui! 4jjjj>J,I IjI .>.^II ^jaj <ijjjjjlj ^jJljjUuJIj 4-l»j^ mi'iIIj 
aJ-it (ji ^ .. i~ I ^"1 II Ajj U -^ ^^J-a f_^\ Sj Ml I J Uill ' " . .^ t J i(_yjjj(JI (jla^il 

. 'L>-jj>\J I 5^p-^ I 
(_yj^j(JI (jJaljJkl (jljL>-j ' " ^_' (<J ^jill (jl Jiiaj cdJi LlI (_, i I iTij lJijS (j£jj 



SO^ 



1_L>-LlO L^ ■^ n I rij joJ jl JlJU j j 1--^" joJ SjLiuJI CjI jl-LflJIj IJJ>-3| jjj J.>-ljJI 

J '^ '' iiJliLaj 1 < 111 J '^ '' (_y3 (IV-iJ ' i-lIji-<i3 ij^^iaJu (_y^L2ilJlj (_yjjjLjjjJI 

.T-^Juhill jlSIl>-l (j-« <ijlSj>JI (jU I'l I no" t iSjJLjcim CjIjjJJIj 4jL.uJI (JLt>.VI 

ilajiil LajJJ j^^" (jl L^ (3^-4-1 V 4jjjj(JI S-j^LSill CjljLLaJI ij\JS I JL^ 

(J II fi t (_y^ (_,_Loij-LLii (_,_ti3 1 jJLa I J iVjl I (j I II li i_i I (j"i ii"t ^nt~i I ii" jj! jjjj L^ 
jjjj 3JLILII 4j.4Ji>LI f^^jjua^l (a^iill ^ La^UaJl liiljd (_yj(-tuj (jl-tr^jJI 
/n 1 » llj 5-ml J I II II (j^ 3_2_L>JI ijj^Li i^^p- iijLo^ijiJil *_*i5=^ j_y^ 3^l.2ill 

(^,_Lc I " . J U J i4_Lj(_LjJaJI AjiaJI x_o CjLuLjijVI /tjkLLa CiJjl-2jj ijj^Li-^lj 
t4j.il i^~i°lVI LiJijIj^a ^1 ^ ^j^LSill ifljjil iCjla^iall 4c:LLu3 .jL-alsVI 
<i_j^ «_i3jJi i^JJI ^ "■■^' Cj^^I (_y^ iL^Lalllo /<uil (_yji iLj^LfliiJI CjLoJiiJIj 
"^ J «i J 1 < " CjIj^jj (_g.iLij jisJLjlII (ji\jl (_y3 (j^j^L<iIl>-VI ^ -»l.^l I CjLa_u^ 
jLSLlLvlj 4_jjL»ia^>- Sj-Aj <i_L^LSj «LjJLjj_j.oI (j-« J'-'^^'^J '^-*:!^J '^-^^^Ij 

SbjiLiiJI irjUeiJUil Sj^jL-alaVI 3_L4Ji'i/l (_yk: JjJ.j j-p-j lisjjdlj oLa^mi 
^ (cjLsJI) 3_lJjjJI SjUtlll 3_L3Lfljl L4I sQJjl La jj* ^j^LSill cjloaiJIj 

^^ cLmlji iillj ^j^LSiJI dil iiiiiijJkl (Ja^ (j-a "AjLiJulII (Jjiiill -SjJjJ '/"-'W (»i-<UJkl 

. LdLc ^sLSiiJI icLu^ (_,lr 3 ioj<jll SjLallil cjLjVjJI diVjLa^o joia Ljjijji 
JUU2.C f_^ 43L2iII (jlJu ^-^->_' Li-j^ A^tri'iU aJLlII (JLs- (_yjk j>Jufc c^Jl^ lil 

^jjuIlII iIjIjLuta ^-iAS>- i-ixx>- (_yAi-iJI (<sJL«lt 4 J I ii?!u L^LJii (Ju La^ cliLajl<U 

i_j_ilj^>JI SjLiiuj (_5JiJ (ji (j^LsiLlI jijLaJI uJ^j 'p'j-^ ij-* ct-*'-^ (jJ 'LfliJIj 
ji^j i4jjS^j d_i^L4lt>-l uLUia ijji i>j-i^ Loj CjLajUU Lj^v^jjSiJ ^ a h -^ 1 1 
.<ij|jj (j-* 3 J I im\>JI i_al jui'^l Jl».|-<_!LjSLII /<uJl2j ^^ cltci^j I Li^-I jui (jl^ 

(jj^>_uSL!l 4_La (_yjL«J (^ JJI 4_LiiJI sUjfcjJI j.>-L>- J I ii'Cj (jl LxiaJi ' ^ ^" 1 1 (_yl^j 
AliuLO C^Js>- ;j] ^ 4iiij>j| La dili^jj (_yltaj i3iujL^I Ll».^jjSLi!I ^IjI 
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(__>iajiL(Ji,l (_gjiji2lll ^^SLill <_jLaj-3l (_7l^ ' • * ' ^j 5JljJl>- uL»ia3 jljjij 5jL>-^^ii^l 

IJlj* (_y^ I ;" ^ , , ,. (Jlibt^isc^ j^^ <Jl!jL>. LxJ Sjjj/lj i[_3j I II La (_^i^ Sj^^-C 
CjLjjla^IS 4j<i 1 11^1 j-1^ Cjujiajil jjJCjLa^Liil jj-ii^ (_y3 /<ilal<"iji n iJLsJ,! 

(_jlill "^jo I iijJI j-iLcil (2>^ ^^'^ lSI>^ J-:''-'-* ' ^ -^ J ' ^ ■•- 1 1 'L^-J (.7^ SjLJailj 
'"'I '^-al r,tl J jIAj , ,. 4_ujjlII <JliL«jiIL>J,l jjLiS (^y^ Cj Lo^m I joiisj jLflJ (jl 

(_^l 3^L>JI tjl JLa ^ JLs jlsj .Sj-oJlIII Lij-uiU^ Jj^ ,j^ SLjU^I 

(_yj| 3^L>JI Lai ; l_L<fc i-kjuL^\j i(—ijj-:>i}\ CLi^j (_yi VI j_^Jij V (jj/Jii^il 
CjIj-liuJI CjI^^j£ (_y3 J j ^■^" La ^^^^1 J j^-^""'> i(_yC^I (jj/Jii^ i(_y3l.2i!l JijL2JI 

(_^jl!I »_aljJI (j_a Ijjjjjj 'jt!-*^ ^h^' >* '-^ i-dLufc J-Aj i5jL>JI 3_j^L»ll».VI 

i_al J-ifc! (_yj| i_^jJi,l Sj-u-sa^ S-lLajlII i-Sljui'^l ojijk (Jj^:aIlJ 4jjj.ii^ (jjjjLijJ 

(jl JU V 4^LS!UI jljj (jl I Ji^L«jJI (JJlII (_yk: (_7J>«JI (^laljll S-oai^J (_,<iiii! 

.cUaixJI I jjl'' i"i iiij.x-1 (_jjJI l-^JJ-^ Ci~'- "^ i~ <^"^J'^>J> I J ' '^"'J 

SjljIJjII 4j.<uiVl ji^Jj (_yj]l LlLs-Ij (j^ SjuLJI J^I^aJI ,_>iijij liilj CjJl^ 

jjij i Ll>-jL>- ijji I 1 j " ^LaLc Luk 1-4^-11 ' ''^''^ ' iullLayL«J,l j ' ■^'- (_y3 3iL2!li! 
tf jufc ij:^-;e_i-i-a I J_SJ i LjILc 4jSLjj^'i/l S^LSiJI 3^LLu3 3 '"IJ3.' iiajjjj,l lill j 

tfl i"i '^j i(_j_«_liiJL!l <ix>-^jjS!llJI Sj^l (juLJI jj-^jj i<ijJiL»JI 4^L2!iJI Sjl-i-o 
Sjljjj 3_^l .^^11 ^j^^JI (j^ pLajJIj L^ ;j; ' .^"tl -'jjj '^ ' (^Lc j^Lc jj » mi 

jlj.>- (_jJI (_y^LiiLll jijJLlI (Jj^iaJLj (jl 5jjj_ti J^' ijj-^ isLj^LSIlII S^LUI 
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ills jlj (4jill (JjLjJJ PJ-"^' (J5^^ (j-* *L>-VI J I'll MJ <ijjLtujVI l^^pJ ' " ' ^ J 

iiiij_iJ| ^jij 3x.LJulj -"j^ll p-ljj^j iJiiLaLSill (j\ja^ (j-* Vja ^jl miU t-jj 

i5-mj Mill 3j"al ^"itl 3 ^-> jtl jjjufc aLoI LJJl>.j I i I III LiJi Lufc 4.1^ j_i^i (jl Jjl La 
i(_j.SLj^_o3l i—ijJLll Juus (_yJjjj'^l MwH^' ?-* C7^'-2j I— iJL^elLi ^ijLfllLo I'm iilj 
«jjJ ibjiajLuj/ LxJ i (J^'^l (_,lr sljILiVl j] , a \I ^" , ,.VI LJ ^^^^Lxj Lila- (3^J 
(<i^^l^ tJjjiir^T-jiii I nj'Cj i(_,'Cjri_iiiiLJI j!(_jUilU'^l j^ jtt^J JLsl^l jJai>JI 

.CjLa^LtJi.1 

3J^jII (^L^ll ^1 S3-*4i,l i>JLa (_^ ^>»-" io^LSill SjbVI jjj La o^lj 

x_o (j J I iimIIj CjLajUoll «Luj.^ <ijj,l_jjj, ^.j^^ djJLLiil (_yjk-(_^lj (_y3-L^-Lll 

(j-o (j^LSiUI j_)^' J-i^ 4_i^L3jl1I I uu-^tl «_ti5^ i^Lc"^lj jo-iLilll ijiii I II I iij^ 

c- jU*iI 3 jjijil SjLcl 5-l1jiJ I II a (j^ jjj^ . t-^ ■ ■■« >l2j L^jl£.j ir-jL>Jlj (Ji-I jJI 

4jLc.j ij\ i(_y^L2i!l jj^l 3jLl»^j (_yaL2iII jjLSJI jjj j'j-^jj cx'^'j lS>^-^' 

l_(_Lj^Lj_a jJ_j_4.j>»JJ Lll^^J L_bjuaj LuijvLLaj 1 i i n ^LiSj Lut-al^^J 1 ' , ^ j , ^ t 

d j'al ^ ill SjIjVI (_5i^J id-fliiJI S.al<"ll III Jl^^ jCJJJJ-3 (_y3 (J.<1^ j-A U^jIjjIiJ 

(jJJ-II iJWj U^ J o"i I II aj jL>- jl^:>J (Jj^ljjJI vJliljjS 3^LSI *i— *^ !tij L»^i 
i^jjulll sljji-j CjLa^mi »1 olrj (jjiAill (ai^J p-L<Ci>-VI sLxi^j^^SAJI (JL>-jJ 

4j_^jLi 3ji iiIj I III! cjIjLlSJI pLj^l (_y^ SjIjVI a'jjt JJ^ LLa Jii<"t (ji (^SL-u Vj 

3_uLa^i«Ji,l ixcJlJIj S^Lc 3 A . ^ ■ 4jcLCL»-VI 3_l<u1I1 3jUr (_y3 (_y3L2iJl Jl^^I 
3^L2j (j\j jL>JI j_3j-^' (_T^ H>i^ "^ri^ i.ijji III La LLA j^^Sj (jjj i4_i^L>- ^ ■-" ^ ' 
1^^ ii"i I II tj JJj-SjJ (jlj <_juSjI (jIojjlj (jl (j-u iSjja-La <ilaLc 3^L2jj I'll'ijll ,^ll 
jA-flJI IjUk sL^^lj^j ' ^ I •^" 1 1 jS .^11 «_a d-j^LSiJI djiajLSJil (j^J lai^j^ jj-a 
.ouLajia iJjjLaj V 4iSL«^ i _ . 1 "^ j 4 i miil /<^-Lo.i^a (_y3 
(_y^ ' • J 1-^ Jl-^-jjcj a^JjlIIj S^LSiJIj "ijjjjil 4jjjj(JI ^ -1 t^ i 1 1 '". -1 j . ..i Jl^I 
^"'1 ^-»" . ..J La (JliLa^mij^^^u-cSll i".U^ I <:Lu^jtJI 3"al ^.It dlaLui <lL^ /"-^J 
(_yi <1j^L>- iJjjJ.j>oj (JI o'C" I III (_jJI r-LbeJ J.^j>JI Ijui (jl VI iaLjUaI (j-« 
J_La i>j_<jiLj j<sJL«Jlj (^jjiJI LcJiLc (jr^ oijia (_yjJI 5jL>JI CjIj_l«IlI,I sjjIo 

. 1983 aLc SiaiJI ojui j^^Ii 
iiJliLaj I < U )«_3l jJI (J_«_ij 4_iiL!l S.al »"i i iil ij^juus jj-^ Lj_La La (_,-iaSj 
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r-jL^-LlI ,_>iajijj Lufc 4J5JIIJI i-jjajj . I ^T'j "ijiJLalj 4-uLajUU d_L<uIlJI JLa^ 

J J ■ ""' li^p- author support systems (_iJJJ.I jo.^ j /oiij /ojjLj i_2jjijj (_yjjj(JI 
/<s^L«Ji,l) j-L^Lllj (a;vL«Ji,lj (J rijalj^l ^1 p^jvjJI 4_iJu^ /oiijjl ojui 4jlr 

3j_a1_2JLi ^ U II cj^sljJI 4_i_4Jjl^lj ,_p>LjpLi cj^jtai! 3j>j>J' -^^ liiUI 

Cjljl—i-^Jj £< < ^ < ^ "»■ " rt CjLa^ I » a CjLaJl>. 1 JoUjJu Jjju-u LdiJLI << t n ( tij-aj 
li^jJI S^JiieJ Cjl-ajUU (oJij u^ i—SjjiJ La jjij <ijLoLijjil 1 _. 1 ri->- (JS «Li^L2Il!I 
SDI: Selective Dissimination of Information ^'1 ^"'.Vl 
(J <iS II ' '' J ' -^ J "' ^ ^ (_gljJJ I'll ^M U" . ..I f.\js>.\^ '~ J. '-^-^1 jl JLi^l -J 

< rtjhjjj 4j^VLi asU'iU tdJn^ (jTd>»J' ^Ltll -ijvljj (^1 ^j^LSiil J^LiiAil 

tfj^j La LLifc -3jjlj iL^slj^ CjVJljlaj Cj^ij>J.lj i_jI1SjI CjIjIjj^Ij iSljJkl 
:«LujjlII ^j'^-» •"■II (j^ (jri>*-^' ^ J j ■^ ^ I J[j^^ LliLajUU ^ — ^' (_y^ lT^-^ JLujJI 
. U-,,,." -,1 c.j,-^jll |jufc(_y^ ^jJljLiil djjjaijJI dllj^jS-iiallll iTjVjUm (jl» 
(_yi i4_j_ijjiJI ^ _; '^-» '"'ll «LLSji>JI '"'I 1 . ..^Ilj 7c_a^m (_yl^ "-^-^ » '^"' (jl 

,(147 -.61) (((_yjjj(JI x_<il»J,l L^ j-«j (_ylll 3oi.iUJI SLvjJ,! aJJt 

(_gj" I ri a (_ji£. iflLaill JLa^ (_y3 4j^ I'll j II .-.I al Ull .-.I'.L , Sji^Ls S^Lsl (_<k) 
cJjLlj (jy^l vijjja-Jlj CjIjJoJIj Cj I j^aj Ji, I J ' ^ *- 1 cdJ jij i(_yjjj(JI (jJajJI 

.3_ujjl!1 S^LSiiil 5ril"-^l t-Jl^jsJl 



SOS 
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liuJLxoJI i-JLLa^J ^jjJIji^U ^iU^jJiXI BjuJI 3 :4 :8 

(j-o i(Lj_ij^^SjI j) LLiaL«3 Lvjia jl (Luj^s ij m) LlIoI^ ^-^j-^ r"j-^' '^'-^ 

l_LjLal o" it I jjLa^ jj-p 'Ijolt'J «LjiL2j Jojljji- <-jLj^ cdJi j_;^-- ' (Jjl^^ 
JS<tl 4jjj JjL-ij Jl^J ^"al ^"itlj ^ <iU!l I ''il t^ '^ (_y^ Jii'itl «_u3lj^j 4j^SliII 
(jjjjl jj, (j-dixJil (jJJjLJl VLH'-" 1— iLjSLII ^^« ' (JjIjellJIj jiilu 4lLajij (_yjjj(JI 

(_,< I III La ijiljjfcaLi <ij£L2!lJI ^ -»■ ^ . ^ 1 1 ■ <ijVL2^ jj^ jjjjiJI (_y3 4 j mi->. i^j^Llm^ 

(_j_ij_«JI ^^SLiiil "ij^jjiil SjjiJI ":Ll«Jj (JliL^jjii jjaj "l^^J i_ysj^ j-ik Luk <ijJI 

. VI (jjijJ vIj La J U <i 11 
(binary <i_LjLjiJI ^ j j ■^ " jjk Luk (_yL>-jua (jj^ (jl i-^ij (j-^lajj,! IjLjfc (j-^ 

(^ jji (_yjjjL!l j'CiitI 3_L4-uJ 3_i I iiL^/'^l cjL^^jlI,! jijvl (jl ctt^'j lt^J '(ct^^' 

iJliVLsc^ jaiuLA Ct^ ^ ' "■^' (_yJi-"JI jSJiil T-jJojij . ^j'il '. itl I jCAII Ij^ I *• I J mi" 

iSJiill Ajlf (_yJI 3.J ,Ull (j-oj I Ll».^jjS1i!I (_yJI SjllSaJI (j-o 3-ul I II "tVI S^jjiil 

iCjLj-iiaLj^lj ijJa-m (_yJI t_!J3l (j-oj i(_j-^^jNj I iitl (_jJI (_y^^^^Ljl (j-oj 
•j .^^11 V jmi Jjj I II (_,lr cdJij CjLuLiill oJi^J 4jijLS .^j I II 1 LLa ^ A'XIj 
djljdl iaJjlIIj J3^>II I J^^^lj^^SLiiJI 17-j^IjSjUI lioJ^Lac^Ulj 4jJ^L1«JI 

(j-0 "i-J-Lc I iiii^^La ij^js>-^\ (j^ oLlLSj La 1 i li K j jsJj n_gjM~ii iiVlj (_y3j.j>JI 

.3_Loji!lj 3jj U^ll , I aj U", 1 1 J (JIjCI^pVI 

(_pl I'loU "^Lu^j I .U^" . .."j ^ 'j«ll j^ .^11 (JjSj d_uLuJI i"»l .^^al '"tl jjjuk jjl 
(jJisLj-o (j-C <i_i_4_»j ^ . >» a I r, 1 1 L^j^jJa {j\j A\-rr\ -rej j i L^^l>. (j^ "JJ ' ^"j 

(_j_Lc (_j_ijjl!I J '^ ■-' 1 1 j_iS^ cdJi j^ujJuj i L&jjjjilj L^jiaojl (j^j jLojJI (jl^i 
3_uj/L<j/'^I j<ijjiLflJi,l jL».i-system approach ^ .^j tA : 1 1 ^ ^^ll i_x^jiuLA jj£ LiiSc. 

1 'iA\ 5 K Ml 1 1 j-A^a- (jl . I j ij ' tiajjj Loj jjil^IiJI 4jjG (_y3-CjLoyL«Ji,l LuJ (_y3 
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7tjj-aj (jij^^SLill (2>c j-l.lClI! A^^juus a Ij I iijS CjLuLuJI oJui (j-u I ' '-^ I -- LiJi 

3^^Lc aLoI IjjLv ' ^ aj "a ij>j_aL13 (_yi IjLcLio ji I .^al r, ^ JJ-JJ La cTV 
3^^Lc.j 4JLu:.jj (O^LsJI S^^Lcj LLtibLxJ LJj-cbLs- 4£^Lc.j joiaJLi i^JjJI 

2 aj U •, a i_Aa (_y^ dJiJu 4j.«jii (j-« ^ J 'j ' ^S^Lti! La («^J Lill^^i-lJ LJjjeJ (j^J 
Ll^jjj i(«_taiLLll J .^Atl jj^ 2 :9 5j_S^I jJiul) I'l I iiLoIill Sjjui 4_ujj(JI <iiill 

3 J I iiVI 3 1 -»Jlj 3 _.l»^tl 3JUj>JI (j-41 3Jj^L3 jj».l^;v LJjlJL^ (jl Jl».j (_ya 

JijJLa. JlJc^ (_yjjjLll j'^'-'tl i_aj^j (_yJI (_yjl_uJI «_iLLaJI I jui JiiJu JjJtJ LxJj 

high (_yl^'^l 3jjjJI CjIj J t-^ " 1 1 J^l^ aUeIsI 1-jL^ ijJsLUI (_;rj'-i^' jjIaJJil 
jJo-Ulj fuzzy logic ^-j-aTi-U jJaJllj modal (_gjjJaJI ^jJa-Ul^ order logic 
CjL&LsoI (j-c I iril-Wj (_yJI ij o'liiil (jl icdJi t_g.ajjiiij lintentional ;j; ' .^^tl 

Ljj.£l3 Cjij£ ^jj '^ ' iCjLuLuJI ojui (j-* i_JLtuJI J .^'»tl i_jjij_i LLljLoj 

J C ^ 1 1 J jaUl (_j^ (_jjjiL<jil isLsolS jjj_^_uS oJlSi La 3-<kJ n '\i nil (j^ ^J^LLsj^U 
(j^ijJI (2>o ^-^J-^ CT-'l ijj-'^>ll O^^! Lt^ i'K i'IiJ Llo j-iiiSLII JljLi^ ni<jjL:>JI 
I <iS_i£LiiILi (j-iilll "iJ-ij I— al I'li'Slj I U-Ltl (J^Li- (j-« (n U" 1 1 J dJUoil J^ii- (j-o 

ij__)ia_L:>.jGj|j JLLlilUI » 1^1 ( tit jj^i:>. ^j-* '"*' Jj '^ ''' «L::e_i-i3 i^^JlA tj-« ^^^^aseIu\^ 

. ^ U_^ . .. ,tl |^jLjJ,| ij^ JiJ JLa-o JJl^ (J^LflHj A ir i~tu{\ ajTirW jjil^IaJI j-ujiijjj 
(Jj^J La (_jJI ij-i-^ (jl "=1-1 (jSLj joJ (_^jJ<JI J "^ ■^ 1 1 (jl iLflji*- Li^ t—lLc, Jl^J 
I j 1 1--" " vijjj (jP-ll CjLuLlill jjJUfc A ,\.a ^jji d ,^\^~ jjij VI «L2jjI ijji «LlII 
j^Lill ^_^_xi2_a Jl^ .(^^L>. *L>-^ ^^ 1^ , '-J xl jC ^tlj \ nj^t^ ^_^u^_jj1 ^pLaJl jj^ 
tf jUk I jjl'' Cj^La (_ylll 3ij-3LiJI j^l^:>JI ' l'^ ^ • "_' Sjljjfc ^Lj (±Jji:>JI (_yJjJLll 
jj>-L>JI JaLSjjil (_y3 (jj^j^ 4_uiL>JI 3j^Jij 7"!^?^ cdJi diilol (j^ iiJliLuLuJI 

(j^ (j^"l Ml Ml «l->-J i3jjl <1 I nil aIj^'^iIj Auuusj^l a\ I n-val a£js>- (j^J (Jj-aLill 
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La Jij f_j\c L^ojSI Ja-sia Jl^^j J^jdlj j-ojJI 3-jSl_(J jlSj))J i(_yC.J^L!lj (_yiljJI 

CjLuI I rilll cl!«L>-J l(l32) «p-JJ^jJklj lljljiil cdjj L<k« IjJ JJJtll (j^JJjjjJI JlJLJ 

d ^ ^ U •, 1 I J <i_Lj>.jJj_i^jll|j 4j_jJtlll i—^jSI^^I (j^J 4^^L«1I (jjLjjiJUl 4icJjL:>JI 
J '^" " jl I rr a I j ' _; ■ Jajj_j LlaLS-i (_gjLj>J,lj (_y^jj>JI jj^ (Jj(j>oj i4l o-a-ll 

SJVjJI j^I SjJlLII 3j£j^I SJVjJI ^ JiLaJ'i/l (_yJL«-a tua rj'^ continuum 

d-i-aj-iJI SLpJI <LiJ «Ula -^ _■ ' ■-' (jl Cjjl£ La j-Aj i5j_<iLjJil j-J^ 4jjl<" i nVI 
(j_a (^j till a1 JLjr" ( ti 2f I 4J^L>. (J_5ltlj ^>->-l (J-i-ialLa jl ui\ (j^^>J^ ^ t t"il1 4_iJj 

.Sj^LifoJI ^ .^ai ^1 3 ,:^^l I 3^.^:tl 

Ljj )«_3Ji_Ljji 4_j£jjLA CjIjjI ^j.^:*-a ufcjLH^Ij CjLuLliLlI jsjLjfc LcvjJa (jl 
^_A La (_^l 1 J ^ Ml cJiiUje-a (^^iLa_La (j-aj ^ o^ I 4_Li2j (j_a I *l *l i>*a ^JjLjj ^^1 
.4jI Jl:>JI Jju La j^^SLia liiSLiij Li^ jjijjv cLxJ liJLui (ji^ (jl iSj^-Aj^ ^^-"' 
7-^-LMJ (»Jl^ (.3-* I j"^ 'I • " (2>c I jl '^^ j^^^J V L^j (_Jjj>-l 4j_^£L3 4^Lc 

3_LLS_«Jlj S-j^m j_iiljJai! ^^ j.i^-j's. n\\ (_g l-<tlflj-iij j'^'-'tl 3-jSL^ V ^ j j ■-' " 

' ^ " i<i_LjL^^LII ^^^-i ^LuaLLaj IjUJuiu N ^ " J J ''^"' I J*Ji"^J 4_j^L<Cl>-Vlj 

jjJL-allll (_yjfcL>ij| (_y^5jUI 4jjL^ V (_,lr dlLill ajirj 4jjijj]| 3.^ .UtI ijjjjijj 

^^'H 3^Lji Jjj-a^ (_y3 Ljjjil L»^ I Jj^^ ■— 'jj^ '— ^'J (■^^ ".88) j_lj£JlII jI 
(^ SJLlIlj .(_yJLiJLi (_yiblj;JI i-aLin^Vlj (_yx:3ljpi JISLiVl ^jjL^J V .4 ,,in"t 

(_yjLj^ iSjijJjtx (JjLji^ JjjLjtA^L!! aI JiitjjjiVI fjJt (_,'\ I II aj.<IIij (»JJ>-1 (— flj^ju 
(Jjjsjj id_tuiiit ^^'H <ijSL<Jkl iIjIsIj^I d-uL^ V Jtj^jJ iJ:jjJL>JI i—iLLaiJI joi^ 

(_y^ «LjJI (_,<iii La i_2>Li. ^jicL diversity i._, r mi" llj jjjilll jjtj LjJL^ (oJjlII 
(_y^ jjju 4J!<i«JI 5fii.i>La LlItcj^jI JlSj liJSLII (>j|ji!l i_sLijSV(_yibUI 

«GjLc, (oIjlII ^« 'I '--■t cJIi-lL-v. ' j-^ ij^^ L>* jljJaLj I jj"'^ J-o-y '^!SL^ ^ 4.aL>. 

,«GLuJ( (J^ [j-a \^Ju-u La (^^^iajj^ 

i^jLill (J-p-lj iSJVI (j^ L(jj_i^ Jii-D (jl I "'J ^ ' ^ J V LcSI J 1 11^ 3^.i' " ct^j 

ijLJA^I pLu^l I jj'a Lbcjiajl (_jlillj f-jlj-ll Jj.siii!l (j-a 4 : 3 :4 SjjjIII (_yJI Lui 
4:>JLLa ^ ""^'^ I ''-^ .^Vl sISJlII £Ljj^L>- III Ill's t (_j£LI-3JVI ^ — I ->"' SjJjaiaJ 
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Lvjjv ^ u «"j I jjca^ ^L>-j (_yiti3 (_j^l cj Llajj l^:>J I aI jiitlij/l (2>« L^L2lLilj 

3_=e_i-aJI Sjjijaia JajjJuJ V (_ylll heuristics 4.j>JL«Ji,l CjLujjJl>. f_^\ \^J.x^ 
4JII0 J>UJ 7c.*Iaj Vj luuLo^ia^ ^ L4I i5 JJu U jiLlJI JUj^VI jf 3.aiiaJLl 

5JVI (j_a I ' ■ I t^ " J-it IjLji (jLS (jl l(Jjiia3lj (j I r|->-alj (j*^ 1 oH (_j » I n" (JJ 

(JS Ml I 4ibjL>iJj (_y^jjiil uJljj^jJ <iloLJo £Ul>-Ij^ (_jJI LjIl^Laj j^ (jl I 'jlfj 
^^^_A J_i ■ U ^ "a 3_3jjiJi,l SjLo (^^ I". I rijt 3_jijj(Ji,l SjjiJI (jl .JaiaJtAj i_2jLji 
f_yl^ I J ''JJ*'^"j ' ' j * JJ ^"'J L&JijJjJ l-uSLlm]^ i L&jJLij L^l I m"iS 1 /^Lj&LLa Ltiajl 
S-t^jJlil SjjJI I". I iijl Jliil J J J I II (_yit3 i(3;LiLajJI I JLA ?!:jllJ (Jji:>OJ jlSIjJI 
J I'll (Jj L^jJejjuj LiJLclj^ SjLo (_5-l^ Sjjj-caio 4_ujjlII dJiill i_y2Jx^ Laj^ 
fiLuoiAjj 4_j_aIa_Laj cLlx^Ljjj 4_uLciijvl (3.j-ia (j_a (_^^iiJ1 t"i'ir ill ^ufcLLa Lciajl 

tiLLj (J_i_L>oj i3_j_ijjlJI 3 i I II I jl '^a (_,lr 3ijj(J,l oju* jj.'^-^'j iAjLJo Loj 
SjjjJI (_^ j>JLji i3JljJl^I 3j5iill 3j;iaJiI aIjJI jLuII (_y^ I Mro"! ^Llill 
(_yj2jSLJ LiJI LllI^lu-o 1 1 j -i_;-i'"j LajljJjjj L^ijLiLajj 3^jjl1,I i—iLjijSV 31aISL!I 
(_^ij (2>c, (ojajajj 3^jjiil I— il I iTiSl ^ 1 ji_' (jLl>-^I I ilr I (_y3 SjjjJI jsjLjfc (j^ 
(j_o I ''^j' Ljj-j-cj I ' • " ■^ 'i AJ.JEJJ i>l ij I iTiSl La L*!! Jj jjull ^^JS>■^\ Ai-^il 
(_^L2iII LbLUi. (_, < Mij (jl (jil 3jIj^ Vj i(_yJLuJVI ^^SLiJI tljiil (_y^ LLaljjml 

Sj^SjIII jjjjjl jUIj 4 joUtI Cju^JajJI CjJl>-| jjx. i±jjJij>Ju (_, oUllj 'J^j C ^ 1 1 j 

j-jIq (J^:>iJJ i LulSIj (_5i^ I j^J'l-^"' <_!jL>0 4_ji TT I'l'l (_^ jJI ^ "■■-" Cj^^l (_y^ 

.ojjLI ij\.<is^jlja jl joIjlII (j^ Sljij (jJI LIjI <ilr (j^ 
J ^ ■-' II t—iLx-i-ol (_jJI 4^L>- (_y3 i-iJji-* ij-* iLu-oLjil Vljjji 7"j-laj Luij 
I " . T- I >l"t (jl JJLJ «l-t:»-J J-i^ fji\ (_yJj Jt^ -^'j!>" *^J-* lj-"j O' J ' 'C7^J-^_>i' 

dijjuijj n"i < I iij I 1 j " 3j^ mi J II S^ljdl 5jj^ i3->^ ■'J J ' ^ ' ^-j^jjlII SjUll 
5jj_i-£2_i L^ aLI, Vl (j^ (J-^^ t_$l 3~^^"*^ ^ J J ' ^ * I " ' ' ^ ' ^ "^"j CjjlSjuj ^LjfcLul 

1(JjJljJI fj-it Clsk-i-us ] ^-j-a-jJj-LSJLl I J 4 J oUII Cj La j U U jaiij (jl S<iloLJu 
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3jiil-=>. >Li (jj£j (jl liil J (_yij(j Vj .aJ^I j^j aJ'^I ^mi JjLo^JI J>U- 

J C ^ 1 1 J jaUl L^ (j_^lljej (jLj 3J1jl3 3_' 'I .^"al Sjjj-aj 43^1 j -ijJ-« (J<"i i nj (jl 
l^jl_j_aj ' " 1 1 j -^ J " J lIiL^^^-Cj 4jjLiijl r-jLuj (.j-ijj ??-4^ 'l-^J-* (j^ IjJaio 

dlLaj l<U jLt^l J '^'^ (_y3 j'CiiU i»L4A (j-a i " . -a- j i ^ i Jiil i L^ 3 l.^tl <2j| j 
4jL>.MJj i3_lL2j(JI «G|jL4a «Lj^ jcajfuj (jl tljlr (_g JJI jJ^ilLi 4j^li -' ^-^ " j (_aj^ 
diLaJLiJI (j^ ja£.jJiJ5 4JI (J3SI Sj-iill jJjijfc ^1 JJ (_y^ jsLcvjls (_g jJI LlIIJj-u (2>c 

(jJ L^Ls (2>i>^^'j ^LiLiJI jj(jo-^ cjLojim /oiij L^Jl2j (jl (j5^ ct-^' 

5s;lj_3 (jr^ LLc t-JJ-b (jl ^jU" ir i j t^JJI (_y^jJ(II l UjM i^Jl (j^-(_^lj (_^-(_;ri«3 
. Lt-L<t.-v Lijij^jjj (jl (jj^_uSj| 5^1 U". ..I I (jjijia . L&j-LLaijj L^acjjijjj (Jjj^ il 
(j^jSLj (jl jjij (_y3jjLJi,l ■''-J '"J 1 1 I Jui (_y3 jiljjj (jl Ja V (_jjj<L<j<l Jajji ijjLui 
U 4jj^^I jK^'i/lj 3_i.uLjjjJI jjUJ,! ,_^>liejjjjl (_yk: IjjLs ^ijj-a! l^^£Lio 
(JjjjGJI u^jJlj VI 4jij^j "^^j"* ' "^ J'-'^^?^ JD^' iJj^J 'Iuusjjlj (»5-aJ 

i(_5_i5Jij (jjl^ILa » 1^1 r tiLj «Lj^^ij>Jl uLciaill (JjLuJ (jlj '-^^"^ ,^"llj ^^j-uojUJlj 

(_y^ lj-"'j '^'w^^'wh' Ct^J-*^' liajjji^l jJJlJ Ij^LS ij:^'-'^' -- 1 ^ I A . 1 1 cliiLol jj^j 
(j^ Sjj(j Mill <ijIlS 4 1 1 rill II (_y^ ijjjljjjj i_kjj '^i^'^' iLfljoAiill jj-laj (jx. <ijLlS 
(3j^l LJJt Tccisjl (jl JiJjIj 'ijijLilj '-7*;^'-^' cr^ (j^J Jl^i^vIj Ajl ,^^-wtl d ,^a 
«GVLv J .^^ "ai j_^ J-^J f*^J-^ J' iia_<ji_La J^LJLs iJojjj/^lj (J^I-lII (j-u 
(_y^jj<_ll iIa_LjjijJl Lol ' I 1 j ''j_' jjjjill (jLLiij i(_y^jJLa V (_yjLajijLA JojjjiJ 
ii_j_La_JJ (_, ii"i ij (jl (J^UJJ jj^»-J (jf^*" (J^J i(j.^lV" I iiaj 7c_<ij^J (JIjtAS 

IjLji 1-J>^^ •J-*?^?^' CT^l iL^lj j'^^'^lj (JjO I'lll JojJJI^l (_5i^ l_x^j"l I ilj 

' • « ' ^ _' (_g JJl Aj-^-iHl J-Aj i3_3jj>Jll 4 oliiil (J^^v (»Lj'^1 eJ-it -^-^J-^ 1-* (j^l 
j_ljLj jjJilo (j^ jl A^L<j/Vl (_p3jl (_7^ (siaJl (j-dajj 4_i ' '^a | j| VI 4j^j^ 
(_y^ I ' « ' >■ ^ "a cdJi (jjj j_& La Lai i^ 1 < II ■ < I U -^ 1 1 ^^ L^jijSj SjUiJl 
?cju3jI SBj i(L^_La (_^-^ La jl) «CLi^j_LiD^_aj i/cAjul 4_u,l-C )t_a «L>.^^.j^ «L^jvl^_a 

: 1 1 j^^'' [jlUl (jl (jSLx-1 S^jjiil 3 oil iiV (j-uiL>ol ijJLuk (jl (8) (j^ I iij jLujJl 
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al£ La (_jJuJI j>L>oVIj i(jjiAi!l (<si^ (JLa^ (_y3 (_jjL>o (jLill^ JiAJtA jjUS jJI 
.gL-on t fill ^oi^ (jL^e-a ^_^ iJjLLa^ij ^j-* ^^ajjI tj-«J /SHJ J^^ l->- JJ^ jJ ' L>-^'^^ *^ 
L_(J^_a_3 ^_^l (J^.J>iJ ^ J '-^ ^ jJJ^—La ^_^1 7r J Mi^pJl i>L>ol Lb t_$^J-J tl)' (1>^^-^ 
Liji .(_yj>.^jJjLj| (_jjj/L<jii uJ^ I J ' ^ « ' LLciiajJ 4joUII J^^jsJI /tjLlJ (_yJJ.j>JI 

(j_i (_j_ij_«JI (<s_L«JI lIiIjJlj I— al I'Ji'lSV ^j< I iij (_yjj-c J.^^ (.3-^ I^^SL>- (<ij-2j V 

^ufcLUlj A^Lul «Lj^ l1a1>-1 jG ' J ' ^ ^ (_pi_L»j jj^TeJj LciaJl ^ t'ii'^tj i4j>-jL>- jj-« ^ 

(_y^ cdJi j31 i^jJlJ (jl (JJJ 4ibjL>JI CjLui I rilll ."il ^lu' ^ ^^» ' (__jiiaj_i (jLS 

ji (J-oAj Sj-C MjlsI J (jlS (jl Sj^Iai- (Ji 2 ijSeJja ^^ (j nj i uLllI oLsol Lol 
-qJLjljI «lS.^jv La LuL>. 7"J 1^ t J A i^tl ^j_a jJ_alS ^j^jjui ALkiJ ^Lb (_^1 7-^_<i1d 
4_jJjlJ_tu_o I ' J I '^ )«_2j Lo^i^ ijJLufc (jl ^^Sjj (jl J.>-l » jU" . ..J V i(jVI (_yl>- 
(j^^^iiSi LLo ' . I U"" Lo^i^ liJLcji (jij iiJ:jjJl:>JI A^ic^ cLiill A^Lli I j •"_;"■ I" 
Aj_Lc (JiLo A^iaJI jsjijfc /?-JLlJ LJ^ i'( 111 4JjJ (j^ jJLtlu I Ji->- LoL^jjiI L<fcj_LC 

slj I II (2>J>^^I j-^^ cj-'! 2_<tjLS LlIjvLv (Jiaj (jSLIj .pL»l».VIj iJiiLul I iilll 

.liiJj jl A>LtII isJL^J Sj-uiJLi 

• a «lj_iji <i_L^jj(Jkl d_»_Lla.2JI dilj-CJ LlIlaLSj 4^jljl (_y3 uLl*-! «_flj^j 
> I II tj I LbvjLi- (j^ 5^j < 1 1 <1jJL>JI LcjlJIlal jjL-iiA jl I '"^j" J 'I '^ " ^^«' 
(jl Jjl La J^ iSJilo^l Jlju La sU-jlj LJU. 4jIJlj>JLi (iLflj^VI (j^ LLp-l 
31aLJu ^jJLUa CjLjiIjJ (Jj^ 3_jijj(Ji,l jLjLLaill (j^Lcl (_y3 pj I ii'i Vf LLfc jj£.f 
(j_a jui-G IjLa : Jlj I II II SjkLvj j»Jl*J (JIjjLsJI ^1 Ji^j i JjJLsJIj /ojjiill 

i_JLL La (JJjjOjj/I Jl3 I Jl^j (jjSLj Lxjjj (573 :4) S lijpj liLaj cjI^I I jui 

i(20 :6) ((CjI^^Ij (jj;e_J)) (_^ LtH^^^jJt-a j^Lx-£i_a ^^* * «_a «Li^^^j_«_a «Ui_LLi3 (j_a «Lj 
j_pjjj| (_^jL3cj*- (_yiaj(J,l Jl-l^ jLX.>-i U^^SAaj Uj^LJii I ilU «ljj Oj^ '-*:'JJ 
4jj£liill Ljj^lj_o i"m" Mi't aJl^ (_,lr 4j-3j.j>. (22)LiJjLJ La tL».jlj 4jI Jl:>JI (_,lr 

(jl SjjukI i-iJjJj iii<i "^ 342 I U.UJI Jj^^\j (JJl3.^Ij AjfcVI i_yic j-i^jjJIj 
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SjJLflJI dJJj (_y^ 3j^Li. exclusive LuuLo V inculsive LljI^ILs-I iJ^SLs o3^ 
(j-o «LlII r-Lljtj Ll, ^Lajlolj ^3j (j^ I jj** Ui^ '-^ JlJljI (j^=-i (.7^' d-uj-ajiJI 
J ^ t"i 11 JJ-* ' Jj J*— *^ ^^* * i ^gj rt j_jj LijjSlj j2>^ * ^ f^J i<13jjt_a 

iLoJijj LLo^^IiSl joji (j^ 4_lII (j^^LljeJ LxjO >U , ,. li jCaj J^) Vl^ ^| «L>.L:tJ 
jjfc 1 >lr Liii (jj^ tjl "-7^^?^ y^ '^!-^J iTc-Lxj^l jji (J riNtll (jjSj La ULo-La 
CjIjL>.I (tuJJJJ LjLjLUaS jljjl (_,lr j'Ciitl I juk Sjji^ (Jj «LaJi^ jI^^SLill 3jljL»- 
jjlJLJ ^ 4-til,jj Mill ^ '^^j (*^J LttL^"*"^ ^^S_*iJ1 ^1 i«U_u_ut jj-a 4j>-1^ La jjiajLxJ 
/<sJL«JI i_aLi-a_o (_^l <i_L3 (j\>J La 4_Lo jii-i (Jj (_, 1 'i'\jLl,l j^lill x_a 5«jU^tl 
I j ■-! "j " (0-C.j 3Ji|jU>JI JL»J La x_a djLjlaill lj-iL«J (oJ Q^-UjiSj Ll I j n".-»- jll 
La <t^^ljja (_j^ 'j.^" jjl (jSIaj '"" ^lu 'a I jj'a |jjL>.j Jj 4j 1 nSjLaiJ (__>iajkL(Ji,l 
4jIjL»JI Jjj Ladjljj-vjj Lijla ^jlj .(101) J^Lia^^ljJI «^l_^l -t^jJaj 
La «_a I -1^-1" ^^iiSi jji La L^L^jvjj ^^* ' (_y3 ■^■■^^ '-*d>^ 4j|jL;ti! (jJJj x_a 
(_jj| JljsJI Jlju La^^SLflJI 4ji^ L^J '_' L* Lj^^SLs i«_a j ■-'" J Vl itfj I'liitj <ijJI r-LljeJ 

(^^L<Cl>-VI (J-cLfliJI (^ SJiill jjj 3_L4-<fclj /<si«JI 4jjLp. j»Ji^ ^^->j L<ia£ 

5-aj < <i 1 1 (j^lajj Vj 3-ijj-c Vj 3 oil III ^La i(8 : 53) jj-^jt^ S-'tH?^ l^J Jj^ 
(Jj 4jjjjlII (_jJI a^LlII "ix^^ (.3-^ i'^'''' juu2l123 V ^ '--' •"■ ■ t_<jjjij 4Sj.j»- (jj.i 
(_y^ ^jjjjjJI 3j^j5tlllj i«LujjlII 4j(iILi joijiJI (2>CJ /nUll SjGSJI Liiajl J I'll 
(jjjjjjjJI sLilaal i_jj^j<IlJI sIJl^I ja^lj.^ (_>ii>-J Ji^j 2jijlj 3j^>j>o j>L>oVI I jla 
Sjx. CjIj.^ i_^ Ij^jjij LaJLt^ «Lujj(JI dJiilLi sLijlaLsJI -' j" • "Ij ' Ij-iJG (jJ JJI 
(_y^ lillij 3j3.jL>oVLj -' j" • "Ij ' Ij-fllj (jJ jJI t--!jJ(JI sLila'i/l (j-a /<i^lj^I (_^lr 
. l£Lj^ij Lijijjl iJlibL^La. (_y^ LlL«JI iJliLijiljjLi! J^jill iJliLiLaHal 
(S^^jj i4_Lijj(J,l S-iiliJI (j-a (jj-il J^^ (^! 3.»-L». (_y3 (_yjjj(JI ^^SLill (jj 
LSj" i"i a 1 <i iiil^ sLxJ (jLs i<ijLaL<u-Al CjVLtA !«_a L^Lj^SLa i_2^li>.l ajj^j-tis 
TcS^LlJI J-x-i oLjsoVI JljIjj i«_a 4Jl,L«_a -- ■ ^"" CjIJlJ ."iI .^.^^-'.tl JS (j^ 
(JjjIj (_5i^ 4-uLajjUU (_^Ljj ^ ^ h -^ 1 1 jx^LiJI (j^ La ptjiLcil (_>Iol^p^lj (_, nUII 
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5 SU~ U liiij (JiLo S-LojJ,! LiKLio L^JJLij ^\ Suiaj^jJI ^^vLJll (jl 

<d J r til J t fi llj £< J A , ,. 1 .^tl fiLb^^jjtl,! ^^5e-J SjL^e-La ^J J ' ^ * ' Jj '^ -^ '^ ^ IX* ^ 4_Lal>. 
lill j (_,lr (JjJjJI ijj^LoIl^vVI jJjjJI ajs>~ SjLjjj t-iLifcjVI Sjjklii ^ ■~"^~ Jju 

a^LiJiVI)) «Lj-Lc. (jj.5_LLaj La LLUa^ JjLuj (_ylll 5jL>JI cjLiIjSLII ptx«^ jjl 

jA-iLoJJ JJLaj (jl <t>-ljLxJlj <1>-L«jitl (j^ (jl .(j^ojj^ L^ aL^ (((j-mlj in!l 

SjUlJI (j-C iJi^Jl^I I Jlj* (_yi JajjiU (_ylt3J Jl^j '"^l ?r^^^^'=:J '^L* (oJL«Jlj 
idil—i-il f II HI (JLjtA (_y3 ^ . ^ . ^ •^"i 1 1 (_,"iiiijl.x-a (J^L>- <ij CjjjLji La 'Lj^jjiJll 
iJlJIjLo i\ m'ii III (JJJ UjljLALtJ "ijjjjJI <ijiill a\ I ii*^! (jl SJlJuJ (_gjJiaj iJltil J.2^ 

(_j^jJ5_LjJlj (Jjui-Lll (<si^J ;-l .^^ Vlj CjLljIoU^Ij (Jiajil (»^1^ (_5JI J '^ '"' 

(j^ (O^jJLj cdJ jj I LULc j-i^ J^l f«-Il-^ (j-« S-a-sLS d^jjja L^L^ 4-ijLajUUj 

(_j-jl I II 111 (jjjjjjl (_y^ I j " '^ (_5-i-C. V 3_jijJLA J \l ,^ ^< (*>^' jui jlj ii'll III 

(_yij LiJ^ jjvjj iL^!bjL>o i_JLLiAj «Li^jjlI,I SJjlII 'iJ-o-cJ iJliL^jjLA (j^ I JlA 

• jl -1 i^-tl I j_^ ^^^ Cj Laj U U Ll^-^jJSj L^JLSj (jl (jSjU (_y^l (JjLj-ujJI ^^« ' 

i_ijli III (jj^ia (2>c (jjfcljJI L^jiibj (_y3 4jjjj<JI 5^j < <i 1 1 Siaj^ji. jIJlcI -I 

(j_o di! j^j iCjLjSUI (oi^. (_y^ i-ajjjiJil citation analysis «^ljJ,l ijjjJ (JjI^ 
.d_u^j(JI (^JU^JIj i-jjSjI (jjjLlcj ^j^LSillj 4joU!l dilj-AjJil CjLcjj^j^ ?-^'j 

4j.iL>JI /<ujl2i! educational software 5-lo-lIcJI iJiiLia^j-LlI alaj-'ml - <_! 

.(jj^£^l ^Jijlli] 5J:^I>II ^>«II 

£l . ^ . ^ "»■" rt (^4_i^^^j^^_a /c^Lt_a) ^l£La ^Lb (_^ ^^_u_<iSjl aI Jc^tHj-ul - _3n 

. 5rtl"i-»J,l 3^jjJ,l 9-Jj-ai 3.SjSjJI 3_u1j^I . ~iI ^j". .^".11 jJl:>o 
' j-^ll f-3Jj 5_ujjl!I Cj UtlLaj-aJ, I i-iJj-ij «LlJ CjLo^mi (oJaJ aIJlJ-"ii iiI -J 

.A^LflJI J i^^tl ^^^ Jj .^^"tl ^j_a Jlj^^_4j 4Jjl Tii I II La ^-Aj i(_^j;tila_u£ij,l 

JLa_a (_y^ 3_i^Li. 3_lJVI 3_«^jJLII (_y^ LJU- iJIj-^kj Lxj aLjIaVI -.a 
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.i-jj^jiIlJI ^js>- «^jJ dJJiij 4joUII ^ ^j . ^ ' 1 1 iLiiS>-j2 
i_ajj-3jj (_ya LliLo^mi (Jojiaj 5jAj< Tc-uijl! models r- JLxJ 5 Ji^ 3^LSI -J 
ji <i_Ljjj(JI (Jj_2_«JI i—ajj—i (2>^ r-jjjiJQ (_y^L2!iJI )tjUaJl dil j (JSLJuil ^^« ' 

.(_yJjJ(JI (j-*3^l ?rjLi-J (Ji-lj (j-O l-jIiSJI jlj_UJJ<l jl 4_Lo3l ^ •"■■-'"' 

dJiiri 4^ji4 :4 :8 

dJiilLs i(((_yXLc. JJJLv fjJt (_yl»J JjJo-j (_yil-C (_yjk» (j-'" Mi'-a-'j"*^ J>2j Li^ 

3_ij_«_i^j LLa-Lltj i—fliiEjj <ij^L2jJI LlLojI (_y3 tljdl (jjjI I LuJlI 3-ajlj LLtalj 

VI L^la W^L>" "-^.^^ (*-I ^i>»-^' '-'-'-"j'j 'C7i>^ (J-*'^ (*W^ C7^ '-'-'W^J lS-^^*^ 
^j ri ( tit L-^iL^j LajLlsl^j /ciiaJ ^jy^ tJl)l^j?E^ ". «L2j_4^ J aj.Jj£ LaJu^I^jIuJ 4«QJjL(JJ 
joJaj i_iljej i4-al jj-"iiiil jj^ sLLilLiJI i_2j|j^j jojajiil (_y^ jj '^°i iL^ j_uaJjJI 
T - "^ '^11 L^-al JlJ- "i I III Jl^Ij^ (_y3 L^Jjii ^ — -^j'j . I j -1 1 »"j 4_ujj(JI (<ijl«3 
4-±ji^^ dJL! <_jLj^j d_LoL«Jlj ^-» .^^11 4_uLlU S^jjill (_jji3j^l (j-^ tiJLuiu 
.3_L<u-ojJI 1 il'^Ue-a fjjs L^jljdj (_ylll liiij i_a^Li. S-^JJ-C 
(_yi^ Ljjjjl^j i5j^Sji!l IJjIjjI tLxjj I LcjI^^ I ' 1 j ■> 3_?*^ ^i?*^' '-'-^j'j 
I ' • "■-"! )«_o ujl^;*- iUi^La (j^ iJiSj I 'I Ml ^Li (_yjkj , j I u ; 1 1 joIjlII i-^j-j jjl-^till 

LIjIjl^Ljv ^Ijjj< i«_L4^>JI I jj"'" i_JjLjjj dj>-Lj< (_g^ii!l I i...^ I ^"j i(2hi>>-VI ;"-*j 

(j^diS^AJ L^-La Jb 2l ^jl^-^S •a^^ljtjl i (JjJtJ g< JO it>Lj (j-«5-J V I /; T^ * rt jJljLa (_7^l 

(j-a Ci-a-se-iiaj 4 < I II CjJlx^ Lt^' L'l»-lI<3 joJijj i Lijl Jl>-jj "-"SiJ (_r^ (oJjiJI 
3Jiill JJCLu (_gjdl Lla>Lc.lj iaI jieljjVI uljIjL^ t-jLujv (_^ jL^ljiJI Jiijv 
(_, I iij^^-ll I jl'' I •'^■a LLtaLsc^ Lai iSjjJr i nil SjLo L^-Lo cAt.-^ (_ylll LcvjLcu^j 
icU-c. 4 J itl (J-i3 V (_Jj^l 3_jjJLl JJ-al (j-^ I jj j^J i-X-« -^ I U , ^ 1 1 3^jl jji 
Jl^ x_aL>J,l i>JLii (j^J ^i>*-^' LGLcLx^j x_aL>J,l (j\j ^jLusJul <ijji ijJLufcj 

2 ,'^ .~a jj^ i-mI"^ j!hj (_yijiiiJI aI JlJ-"ii iiVI SjijJj (_yji 3J(i!l (jl I". I iiLjj jl i". i nt 

i_j \r 3JiiaUJ,lj <J>ii!l SjL^iaJI i^jLcJ tljj^pljjij (_5JJI i^jiill CjjJ^SLII 
J J i"ii-S^jLll,l <ijLiLl «Ll>-I (_5-3 7=^:*-y H>t;^ lO-' U'^-^ lt^J ljiS-<kj iCjI^pJI 

Jjjjij (jjjjill^'jlj jJjtj (Jjilj (j^jJLijjjJIj (Jjjlj.jj<l J^^ 4Jjl3 La (_jJI LLA 
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iiJliLajUU J r^r- ^^ Li>. SjJL^ CjJU <ijjjj<JI dJiill (jl «LSji>- jlj-jl -I 
(j^JL>iil (j-« liJLLikj i4_ujjj| i_ijjjilll ((«USjjJu3l)) i_jjLaj IjjiSj (j-* -^ Lt^ 

J 1 jl I I j i-^«l 3 jj(j1l SjLclj L^ljjj 5_ujjl!I SJiilLi jl^Ii^VI tLp-l - <-j 
1^ 4j (»j-2j (jl L^ji^ i^jJI jj'^' 3jo iti (^1 3_u^jl!I «_oL>J,I «Ll>.jj - _>. 

3^Lj/ 3_ujj<JI 3J(iII Ijl '^a jLiIk:!^ (_5^ii!l jlS^Ia-VI ^ClJJJ i^Jir^'ill -J 

LfcjjjJaj j<uJ iCjLji^ill JJju i-;-*^><-i 3Sj" i"i a «Lloj^ <ijj^ dJiIj Si JLlI,! -_& 
3_<jiljJiJ S-i-aLtll CjLjc^Lj ^^ .^AII 4^^L«J i^tiS'JJ' -i j ■^ 1 1 (j-a (jj,Ljil (_,lr 

.(JOJl:>J,I <_jjj(JI <_!LjSL!I (j-« (l)i3j . ' i-jjJLjii 
(J^l (j^ <CbJL>JI A^iaJI CjVLjc^ (_j^ d_ujjLll dJiilu lJijJLIII ;> j -»- .""t -j 

. L^jLS L^ (JjijLjJ L^jjISJ (J rrl I n" q\ JjU < " » I -» I U . ^ 1 I ((j_^jIL«J)) 

£L<t».^^l ^js>- ^Jj AjiaJI i_ij^jill S^jJI -j 
(jjjjlj jji i_ija_j V 3_i_oj^ 3_L»iaS I j 1 1 '"j 3JiiII (CjitJ 3jl^<~ jLjcI -_>. 
jj-« (j-^ ' ^ , ^ "»■ " t, I jLS- T ljvI Jl «Lj-4_i_ujJl 4- L a-L L^ J1 Cji t ri ( tiJJ,1 «LlLd 1^^ JJ_»_J 

.^u^lUI (_^jLxi3ljj (j^^r'J-^^ 
(JjLjjiJJ L-La-jl I ri aj Lii^La^ (^ (_gjj(ill JljiiVI jjiUaJi, (_gjij-al!l -Ja 
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I J i-^« " l±jJJL>OJ 4_UJJ(JI dJiil j-iiiiJuJI jjjl-^"! 'CbJL>JI CjLuI i nllu (_>^L>JI 

x_olj.j>JI L^JJ CjL«_aLj>Jlj x_aLj>J,l (j^j dJlill <ijJjJjjtA cl^jiuj Cj La j U U 

^ ^j,^', tl iJjIjL^lj ^LiJ^jtJI 4^L^^I ^^ J ^'*' <Ljji^^«^ (jrt^ 5 :4 :8 
(__).aJLll 4jj^:>J, IjJkj (9:1) (_>.iU ijVju^s>- L^JLi LijjLxir>- ^ ^ « _■ 1 1 (_ij^j 

(_ylll A^i£LII dJLl (2>C 4U|"| SjjjSHI 'Clki (_^i^ jLjJLliuJI (_yJJJ(JI ^_ySJS>-^ .^^JS>■] 

iLoL<u i—j^nSHI (j-^ J '^■^'j 3 J u ' 1 1 jls jji ^1 Li^cjjjj I ^'"- jjijj i".lUi 

.^JjoUJIj ^^ ,^;il1 diglossia Sjjiill 3_l».IjJjVI ti^ i_^ 4jjjj(JI CulSjj 
(_yj| <ij^j.j>JI L^LaljLa-" I III iJlijjLso CjIjij.Aa jj^ '-i^ .'"j..' '-"J 3-iIjSjIj 
-4jbSLII 1^1- L^ Lo(_yk: >LJj(_y^LCo-VI SjiJI/ak: Jjilojjiju La^j jUJ,l 
LaS i—iLjSjI Jiiil jl<"i I im"°i i(_yjl JLjvjJIj ■j^j'C^tl LijLLi ^^^^ (j-u-iijv i«_il3j^ jj^ 
(Jj.2JI (_j_LJiJ A Is llj ijjiillj Jl^jlIIj «LajjjJI (_yi«-o (Jji:»-lI (_jjjiji2ji,l Jjji 

jl ^'j ' ^ Jl 3-*J -LH ^^^ c>**Tr * >>-»-I' SjLciajv ^^^ /cj-o 21 Ij ijl^j_^lj ^aSj>ijlj 

4jJjj^UI (j^ Lo iLukUl Aj^jlo (_jJI <_j^ImjJ tfLuLX )> i m'm jJj i Ji^^jja j_yJI ajLil 
(_yJL«j dJj^ (_y3 (_yil,jJlj (oijiJIj £L<iS:>JI (j-« L*i)-* -^ _■ ' -^ J ^LuLA ■^'^^ '('^) 
(_yji»iajJ 3_iLjSL!I (2>^ (jyJI (_)-a-(i! LlLc-^u Jii'itl Jl^j i(( l^K »1 I ii'^l ajT /nlr J)) 
SjuSLII i"io I iiJ ijjjUII x-a j2^\ (jL-ujI Sjj^jjiaJ IjLpG 3x.j|jj J^L>- L^jJ^ 

.JSLiilj 

L_(ij_LL£2Jj ^^j ,^itl j^^_j^Jaj a1 o"i 1^1 ^j_a ujjLciajv cGjai La SjLciaj^ JLu aJj 
Jl^J ii_!jI<SLa (_>.aJ (_jJI j<sJ_^Sjl (Jjjj/jJI (2>C 4jiLflji i> I II La Ji (_y^ 'I j"-^VI 
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jLjI (jl (_,_4jcjj iLSj^j^ bijlsj (_yji3m (_y3 3jLjSLiI (_g^iill ij^jlajj (_yla^i 
liJJi LLI j_cuAj LxjjJ ii— ijHSj,! 2 3 J U ' 1 1 (_yi^ (_g^iill i±*jajJI jLxIl^l 5jj^>_Li5 

3_Lj^L>JL3 iSjLjj_3 S^^Lc (—i^IlSm <lj-aj «_o (_yjjj(JI i^jLSJI 4^^^.c.j 

(_yi^ i_jjKJI (j^ ,M '^"a (Jj LajJLa Liji (j-^ Punctuation L^^iJ^^j iJjSLJuj 
i(_yJVjJlj (_yjjSjIiJlj ^"j .^11 (JjL21!Ij (jjjLl^JIj LdjjiLuJI (j^ (_yjuSL!l ^ — ^'^1 

i«_«j>JI i_^i^ L^J-a (.3-^ '-<iJ^ MJJ-^ jju^lsl^ ii_jjSLII ^^jL't-^j cjLjSm (JjIjj*. 
^<uj£UI (jIpJI LliUJV o-'j-^l f^l o' ^i CT^ >M-i CT^ "^^ ;4,lLu3V| 

jJj^- U -<^SJ I aI JlJt" ( tiU (3_ujIl11j Cj La J U U 1^^^^ 4_t_aL>Jl Ll<_aL^t :^_^_^ JLi-o 

, I j ... ^1 ^1 JlLJI dJu^ L^jjo^isl 
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j_p>.l^ ^_^ O^J i l^j-^ ^ji (j-j-3 5^jj_^ i5^1^j_^l «L^L_u tJ^Ssj ^1 1 ' I -^ J , ^ ' t 

' ^^ ' 5juaL>. ju\ ^j^\ ' ' ' ^ J ' ^ * LlJ^:>tJj i4_t^ (j t"i '( t ^ji ^ t"i'ie-i ■ '^ 0^ ^^ ' '' 
j_cuJI Q5SL0 (j-* LLcuiijI Aj-x^ <ijjj>-l jJI L^L^Ua J J -^ ■-'" (j^ (lhi>^'^ L^Lol 

Lilli 3^jl JLo (j^ Li^ji -' j ■-' "^j J (jjj ' I '.^j ,^i jlj , ,.i 1 ^ .':.s t LJj_LC (_,< I II (jl 

ii iMij-illI (_yJI (tujSJI (jlj^l ilaLil'a 1-iJj-JJ i-L!L>- 4.<i;>-j3 CJ-ilS (jlj iCjLajUU 
d-LjLo^'^l -" j 1 '^ ' aj-2j LaJ^Ji^ ^Vj^ jju L^ i<QLLa La I '"-•^*.'.' cJjL^ Jk^ 

deep semantic 3^ji«ll 4jJVjJI 4jiJI jL^JaLj LlII I ji j'aj j^j,^:tl Jjijtll 
i-d 1 01 (j-« ilaji !>-> Cjjjoj p j~'jjj jLIal (_y^ i±jjjL>Jlj (jTj^l (__>.a-Ll Structure 
jui-LJ (jl Lui^j 3_lIVI -iJjjj^ (_y^ ^J'J^' (jlj MriiiiVI 4Jl i/n<jjlr SiaLJI 
dJ (j-*-^ ' I ' '-^j '^ ' jj-ai <ijj^u u^^ (_5-3 (j^»-i ^ -^^ ' " ' (jLi (jVI (j-« LJJJLC 
■ S.alj I iillj AjU , ,.tl 4J (jjSi La SjLc Cj Laj U 1, 1 LuJ (_y^ jjj I iitl 

Jkajv (_y^ full text data base 3ioKJI ^-^j.^:tl JlcI^ aUoJ al jiiejjjjl -f 

(_y^J loLsoVI I Jui (_y3 g|<-»- i"ia CjIjjLj^ liJLuiJ .(_yj|j^l (__>.ajJI pL»-^pjjilj 
jjiljj '"'I J ''I '^ ->-l ■ ^j-»t-^ • "II jj^al LlLlL>o jjLscIb q\ t-'^^J ' I '^11 I JUk 
t-cJLoj^l iJJ^ dllJLi Ju-aSlj I j.<i^l jjfc La^l JoLil^ljCljIjj^^lji-aj^j^l 
(_y:ajjjiil 3^j-ll JjLa. Ji^j , I j",tl ,^!j i_jjJLji^I jjjuk Jj^ (JIiLjIj 4j^^LJI 

tiJJij jJg-i-j-oiLll aI jieljjLi (^r^^LsJI j< Mill liJJij (0J/5LII 0L>-^' Cljbjjia 

(iLfljS Vl (»J^J i(_flJ^.JuJI tiuJLsJI SjLo (Jjlsell! CjLo^LlI,! (oiij aI JiielLjd -<_J 
Q^ ' ^ -1 * Ai o"i i^^l (Jj LiujL:>ij1 «L;t_uo ^Lo-x^J SljjJl jJj_u^Li_u ^^^jj^ Lillii ^_^ 
dili <ijj|j^l ^-^j I ^'11 I ^ . ^ J . ^ I J^JJ (_yJVjJI <i£L<jijl i_JJla JljSLjj 4_LLa 
J J • ..^"11 ^Lo (_y3 Lgji Mit Jjj L^ dJJjiSj 31 '^11 
3_i_a^L<jiVI iIjLjj/IjjJI (JjLjjJ 3_j£ I j^ jJyLoJ CjLJLu Jl^Ij^ 4^L^I -_>. 
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,::,Io}1aoJI jioc^ vj^' 

4 I ri I iij^ ijuls j^j .<jii^LoL«Ji,lj 5jll2j(JLi dj^LiJI aISL>-3I (_p ^<-«^ cdJ j^j 
cjVL*^ (_y3 corpus 3_i_ijj(JI ^-^j.^'.tl Sj-p-jd cjLjLu SjlcL^ S^L^I -j 

LdJ jl^j idigital magnification (_y^jJI ^^jj£1iII i—ioJLjjl J^^ (j-« «Ci*l^ Jj^ i n" 
tfj_^ 4_LJtjjLjJI j<s^L«Ji,l /V*J iJ^T^ (j-« (j'd^LAI (_jjjj:«jiil jo^jJI j<uJ-2I1j 
jl (JjlJjJI J 'I '^ " (j-a j ^ -»■" 1 1 CjLa^Liil /<»Jaj al jj-"ii iil l*!! jS (^A^uj ijaiiill 
automatic stylistic analysis LJI l^jjlmt JjialLi cdJij L^itjjljj L^jjt^ S^jjla 

6!4!8 LJLajJLall LjvjijJiioj Li.«^ 
(_g jJI (ttJ^I ALku (j-« SjJLjiA OJ-^ ?-*-^^ '^i-'-'-' ^ '^' t^i il I iiU (J;}J^ (j-« 
(ji (jA_<u 2 l_ifcj_LjLj Sj^ LlJiij I 1 j " Ll>-^jjSJl1I jjLs I jd 14JI3 (_y3 (j7ij<_i 
)t_a a^>LILj ^JS mi ^_^ cilt- t - i -L-J (C-L^l ALkaj JljJoo ^JJ-i L^-i-* (.^.>-*-Jl jJ.^:>o 

TcjjLl!! (j-o SJiLoLi tiiii (_y^ j^ Ml" I iij La LJI-C.J iSji^jjil 3_jcL<ii>.VI cjIj^JLUI 

x_4ll;>J,l jaj^ (—aiitj i_}^s>- JJJ^ *— ^jL>-*-* 3-* '-^^ I j 1 1--' « " j ilIuJljsJI (_yJJJj'^l 
(ji (_, 1 r 3_tu_LJSLII j-x^ jl 3_i I iitj-aJI SjjiJI <— ij Mi't (_yJI (_Jj| Lx^ ^ ^ I U a V I 
* J M ^" 1 1 Sj^lJ t (Sl^l ^_jJl ( iil^l jJ^j^eHJl t JLLiAj d j'r J I III, 1 (C-t^ tj^ /c-jl^ 

(__>IoljIlSVI 3j^->- L^^UsIj CjIj^^I x_L<i;>o (_y3 (_^^L>.i jjj 3^ ijJLufc jj inl 

1 JUJljsJI Jl^IjJI I Jlj* 3 "al .^" ■■■! (_y^ J_<fcj^ J^-^ oWU^' CijaLjso 3>^' 
Ll^-^^jSJUj Sjijj" I II a (j_a (juLul (J^^j^tjUJ «Ljjj?eIlI1 Cjjj3e_^ (jt i-dj j «L:t_uJ (j_a 
3.1i3jJI CjLuj^>:;SL!VI riiil3^l>aj vli^JtJI J^m (jj^ljJIj idJjiiiiiLLlI 3iU. 
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,::,lojlsaJI Lp^Jj'iVig 6^jsJI 6>9UijJI 

AjLja-" I ri"t Cj_il£ <ijija;v (ji cGLs-jj^ ^'dj^ J(j I'ljj i<lj|^ 4jolrj «CLijl3|^ 

^_j_b -^ ^ ** ' '■ ujJt^ i^Jj] (JL^J ^^* * t_^^ 4_x-idL>. gLu-ol t fi"^ ^H-*-^ CjLa^mi 
l_Loljiiejjj,l SjIJlJ (_yi3 i/aJL«JI ^ tij^^ j^lj^ (_y^ U:^'^' J'-=^J 0°^ ^^ 

(_y^ « j-ajJ 1 » J .1 "^ I AjLJ-" I rilj SJ^ijsJI Jijil i_j\c ■ U ^ , :^" , ,. 3 ^ I , U 1 1 SJI 
(_, 1 r (^hJ'jJ' J^J ^'^ • ,' o^wH^' J '^^ (jr^ icl jVI (JLi-jl JlJi^j i«Q^LJo 
t_gj-Alj t^ II frj, i"i II /n I ri-». (ji (_jj| (j^^^SLJil (J^Li. ijja /oj^SLII (jlj^l SjMj 
iSJuJ,! (_yJI (jjj^iijl'ill (JLi-jl JJ^ (_i^jJ,l jj^J I Sj-L^jiuJI ijljiiij j^^l 
I JUk f_jJS J '^j" LdJil L^LiLc. (»j-»- ^1 I— fl^jil /n I ri-rej /sJj 4j.aj< I rill 4jjjj<JI 
Sj-CjJI J I'll! I j^l 4_uiLiiaj 2 Ij-J-i-o (jVI UJjJ ■^J^"'^^ lO-" llV-" "-^J iCj^jJI 

fj^jjM q1s^\ (j-« (j^L*' (_3-^ '^j-ij-'^ '-^^i^^ ^^ I ;,^tl J ^^tl cjLuljjk ^^W^' 
.(j'jji.i (j^Loi (_y3 SjjLJI Sj-j^'i/l L^ji^ I " . ? 1 U I J 

CjLj-iI I ri I II (»^i^ jj'l-^"' i_^i^ i_y:ij2jLj (j-o i-L!Ll^ ' -' d^ ^ '"'"^ '-"J 

x-ijajej V 5jJ>3 4jL! L^jj^j i(jTj^l 3JlI I j".^.^ . i4jjjj(JI SJiill (_jlr 4iuJi:>JI 

ijiVj-A j-SLa x_o (<s-j-2.c. Jjl^ (_y^ J^-il o' -^j' "^J ij Ml J II j»j-^ 3_L«jl3^ 

CjUlUI i_2^Lli-Lj -1 " j "' <iiLjjLj>JI CjLuI I iilll (jl (_jJI /<ukj-lij I". nil ^ A"s Ij 
LbcjJO (jl i<ijjjj<JI LuJlI Jj^ CjLjjIj n_^^jiill Aj-ajJu L^LxIL&l jSki L^JjLjj 

^_ys\s>- diLuLtu] («^Ltj djJLLaJLIj ' 3" jj *'j-^l Oj; > J i » '^ i j^ I jjjui (_y^ c>=*-' 

I Lj.al I II ">-Lj (_)^L>- 7c-J^ i"i" /<i U t i_JLLiJ (ji I 33"^j' ^^« ' (_y3 jJaLjj Lujilj 
(_ji^ I ■^j''' Ijlol^p^l ja^jiLjjioij sVjji i^J^ (jl i—u^^l Jj^" '"It (_y^ ii^jjIj 
^^j ,^ '. II -1 j^l «LlIVI joJijJI jjjl-->"' (_y3 sU^QJI aj u:tt i_iLa.Li5l (j< iMj (ji 
'O^J '^'^1 oJui «LlJLi (_y3 (3j-<j-«JI <Jl!j.j>Jl i_>>-l (j-o LuLajjl L^JLlLjoj «Lujjl1I 

Loj-L2jLj/ u^j L<i£-uj_LC L^ Ajiujta (j^»-i L^ (<s-2j (<sJ La (_^l «L<i^l (_5-Aj 

(_^1 (j^ M ' 'I I I J-A -n ^ <>*1j"^ 1 * ^«-Aj i^jL:e_«J jJ:DLie_a (j_a LiJj!i 4_jl^ ;^j '-^ ' * 

.* (111 [j^J (3-*^-*-* ' tj '* "1 * (j-* (_j ili'ie-l (_7^i^^ L^ liiLi^ ^^j ,^ '11 ijjuk «Lal^^ 

(j^jjjjjijJI-jjJjJI (JL>-J j^^-'^ 'Q^V CjVLv (j^ (_yJjjJl LLJeJjU ^iieJ "^J 
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Sjj" I II a fjijl^ ^i '-^^ "■ ^'-^ ?tH-"J-^ ct^t!^' P'j-^' *lJ-* Ct^! ^ ^ "^ *- ^ ^ j '-^ ' -^ ^ 

(_fl_i_L>JI l—i-tjj (*-i-^ ij^ » •, u , ^ 1 1 jjiiaUill (_fljj ' ^ ■~"'^ I SjLsJI cjVjL>J,I 

(_jjjijjlij| (2)JjJl j-^i-J eJ-i^ JixJt^j (_jjljLa'i(l (jJjJI iJ'-*^J (_^jLLa4laJI 5^L3jj 

lJj_lLS La J «l"" I rilj J o" I rTt (ji SJLjIjJI CjVjL>J,I i>J^ J'^ 3^3 '(.3-^'j^'j 

jsjLjI 1— al^ Ml" I iilj (_j-jLaj 1 < U j-jJuJil <— iMj" I 111 (ji^ (ji)-^'^ Mj-^ P'-*-'^' 
(jLjjlj a^^ iiiVI I ^ aj " (_y3 lSI>" *IJ^^ p j" 1*^^ ■ jjlj (JJC-I^ i3_j£.LCl:>.VI 

<i_i_LiiJJI d-LSLiil jj ^ ^ (Jilo (_," i"i jj-ol (_5-3 4 ol I iiU jj^ <iajjj(JI cjLjiaVI 
\^ju2jjuj 1^] ^^'' '^ J '-^"' ' *^ i4_jj^>_Ajl ^ j'^jj .^*.» 11 j^LLijj cjLa^U U (J jLtj «u^^j 

tiJJ Jl^j i3_LjjJ.lj 4c:jjtuiJi,lj a^j.uii a;il~i-;j,| ojl^L (_yjji^^:;SL!VI Jij>jJI 

^ 4c.j^>Jm i_ajL>J,l Jli (_y^ Sj-oLi. (1948 J j^ Mill ij;j-ij^ jjjJil] j^j2:i^ 

. JJlj'^I i^^j.ja J I I ii" M 

d-i^ LS-^'-y lS jJ' tr^jJI (_y^ 4Ji (_yJI Luk jj-iiJ tjl I ^1 .-^".Vl j^ljj (jjo 

(j_a (jA_al La jJ^LsVlj f_^jlj'iS'A\ j_)iL4SjVu (JAJ-O^T-iji"^ I (^^NiiU ^^« ' 
i(_yii^jll JLaL>. jjIj^jJI "-SljIJ j>Ji (j-a ij^TjjJ^ liJllifc i(27)4l4J^lj 3-S^I 
IJlSj_o Llx-La (j-a iS^^-i-^ '^hLH'-" "-"^j' Lt^ Ll>-^jJSIl1I (jiJajj j_yJI ^^JJ 
dJ^ J^5 6^ 4i;^ l-* J^ '(I9)»l n I tllj ^oJjlII i>Uo LuJjJ 3.4J.4r-JI SjiaJjl 
I—LjLjSL! ^joUII ajJajJI djaj^ •— ''-^'1 -iJJ^^»- J^^ i—aSjILi Vl 5jj^>_il3 jji Lui 
3^^L>Jlj 5 J <iUII <"»! al Ull jj->^"t SjIjLj 3JaiJ L^la ijjuso (jl (Jj pjl-^«ll 
»1 oUllj Ai«il a ;j j^l SjLclj (j** ol I iillj <-J>-«JI si olr ,j-« 5^1 Mill JLp-^l (_JJlI 
.^iilj^lj (jjjJI (>-i JjLlflil liJLpjiVI diaj LlIoI (_y^ 

"^ J T j '" ''J J '^.' A^^-cVI (JjLj/J (J^ i"ii III VI ^ ^ J . ^ -^ 1 1 Ijui j^^ oLo^LlII 
«La_uJajl SjJilll t iL^e-x-iot ^^SLs jLXta^ jTi i iil,1 jSjlJl cLLa ;^ ^ ,^" t j ^. ' ,^N d ^ X ^j 
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^UirijjJJI 7:4:8 

dil iiirirjJllj (jJj^uiJLl jaLaTubu '"■j'^->- (_jjJI uUiaill j^\ (j-o (_y3L2!Lll J^^' 

' '11 ' j "" i4_La (_jjLc.j VI ^ j -^jl (j_a <i:>.j J-»-JJ Vj iSjIj-iIs ^""1 ^"'11 j3^' 

4_La ^Uj i^JJI ^M u r,...vi j>i:b^>U i_^L^I jJiLdl ^LsiJI jjJLlI 

(_,lr 4ij^ (j-* jjlj.j>JI I n I'll <ilo (_yJLcj i3Jll:>J,l (j-dajjil^ fjJs (_yjjj(JI in Mitl 
d "aj " ^ J L4J ' ''"'^J (O-I (j-LuljjjiVI (_j^L2iLll JJJJI (jl !(_, I iitj-illl (Jll:>J,l Jj 
i_!jjl1I J q Ml" t '^~i;y i"n I ii'tl (Jj ^ '_^U , ,.l^tl I n I'llt Sj^VI j<sJL«J,I ^ ..>| ut 
/^j_Lc Sj^Lcj i7t_jjLjJl ^>J^>Jj ^^-t>-*^' ^^ '^"^ '"'^' ^J3-^-^ c>^'i5"^ tl>^ L ^ Lg jv 

<ijJLjj_j_oVI (J_«_fl_i j-iil—Lil j-J-C (_y3L2ilJI JijJ^\ (j-o (jJ^^VI i«_o <ijjL«J La 
/t-LjvLlJ 3^JlJ Ljj^aj I ' J ' ^ " LriJ^ Ct^I-Sj J>^ i-LlLLii "ijSjj-aVI "Aj^LSIlII 
diLj-Laal (j^J (<s-^_Luj ja^jaSI^Ja i_2^ii>-l (_5i^ 1— ijJiJI (j^J (_Jj^jJI pljj^l 

.(159 -.36) ^jjJI l-i^jl iJSjLij (_^l ^jJjjdlj ^jjtJI 
(Ji-ljJI (j-« '-'\>-'-'^ >4^ ''J J 'iLg.ljji^^iQi jTii II U (_y3L2iLll j_)^' j-f^ 

(Ji-I.ij 4jo I ii^l j^^ d_L4j-ujJl Lijl I III iij^ iji-l.i "J^'-* '^Ij.il '^J:? '— *Tt^*" 
(Ji-ljj i^^x^ j^\jji^ t_!jJL!l CjLlaLjij fi j" • "Ij ' (jjSlLu (jJJJI Liji olr J^^^ 
(_jj| LljIjJi (Jj5.j>oj ^ ^N j" ' "'^1 r*^' jjkUiiA S^LJiil (Jj^Ja ij^ LlJl Jl>-j 

i_gjj| Vj iS-Ljvl J mil (_yji>UI (2hO f>i (jtJI Sjp'i^l llaLLLoj Sjj^Kia j>oj 

(_yl^ (jiaJl (»JJtJ UJjjJLlaj (jJJJl i^ij-ll t— iLjej^l ^ ^ « j 1 (Jjlflllll (_jj| (jj| jj^ 

(_y^ 'J 1 ' -^ 1 1 (_,lr (_yJLlILj ajjL^ (j3-*j SJjj-oij 3.2j^ (_743 Lu^LSiij I "j I . ^ ^ 
(jl (_yiL>.j i(_,_Li5U,l (_y3 L^L<i (jl^ Li^ J J?" I III! (_y3 L^LlI».I cjIjLu "i^j 
J '-^ ^ (_y.3 3_3l_2iLI 7c_j_i^l Jl^j l-jJl-=>- jj^^ "^ 4JL3 ^ '^ " L<iai cdJi jL». 
5-i-uj Ml II 3 J \l .^"aVI I j ^ I ^ U i J SjjLaJI 3_L».^ jjS^Iil I i^iSLuj cjLo^mi 

UJUs\X\ 1^ 4.1fljtj (jl jKJLj I "-.U"...! LtS I jJ i3j:tibl^l SjjjiLuJI I43I Jijfclj 

(J iM I (jij 3_i^L>. J _■ ^" • •■ 1 1 (_^ 4_j£ (JjiiiiJ Lxjj I "j I . ^ ^ jj^ pLsjJI (_y3 
■Sj lilt Lufc (_yij^Ljj . JjJL^JI (_y^LsiLll jjjil i^ji^'ill 3_LaKJI SjjJI LyajLi 



S95 



(JlS ('i2 <iii3Jj d_uljij^ CjLjiIjJ *'j^! cr^ Cj Laj U U (oiiu aI JLa-'i i nl -1 

Cj Laj U 1 1 ^IjJ (ji (_5JI til! jij j_uiij I L^la (_yjLlJI (JjjsJLi (Jjaij (ji JJo-iiJI 
SjjjuaJlj '"'J '^tlj (__>.ia-iJI /TJ-*-' ct-'J' '^P^' Cj Laj U 1, 1 j-jljJ (_yJI LlIL>- 'l-jtjj 
aj^aJil\ jJijI) dijL^I (jJ^'tlll 4jljj/ Cjli sLujjiaJI JajLji^l i-ILlAj al jjr" inU 

.(cUliJI J . ^^1 1 (>o4 -.2 -.3 

^-uK I ritlj 4jJl£Ll,l ^jj'^ll (Jjje-LuTj GIS 3_iiljJL». CjLa^Lix (ttiaj 3^ LSI -J 
3j_j.c I—lIj '^jI t* ^jj '^ ' (JjLj/^I ojui Cjjiljj JiSj , ^ U , ,.la iSS^3 O'^ 
(^ LlIL>. (jU'i/l 4j j»J-aJ Loj i/a^JeJjLj Jijfcljjiu «Lp-j (_y3 'j jjH 4j aIS Lxj) 
,3_ulilJI 4jJ,L«JI <_!j.j>JI (JjS La tlr^J-:' ^r!^ Lljl^ Ct-^' Sjjj^I SjLcI 
4^u^^l <Utill («l*3j j«^lL*Il1 4Jtill d-uLij '1j.<ulIcJ1 <IjLl%^j^I aIjLJt" I 111 - -It 
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4*U ^§i ij&it i^ I :9 

i3jLjj_flJI ^ " « J J 1-^ ct^ SJVjj idJ lj_uju t_gj Ml J ! I 
CjUjISJI (_yijjJi, LlLiJI Sjij jJI "J i I n't <lSji>J JLiS Gj 

sTjjs L^i^ l^la L»^ (_y4a i(_yi«Jii! SlaLJI cjljj^'b/l 

1 j " ^ I -1 -«- j_il3La_l L2_LJJ LLjLjJjI ' '-^ ; "j "' (.3-* J 

I aj , ,. 1^ ^ tl (Jj_Sj LiSLa I LuJlI tt"^ dV-'J ' L^j ^ '"' 
(<s_iij_LSLii3 (_yi x—i3 («_& (jjjLlII (jl)) ".(1 27) 5-jj < 111 
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(_y^ (j^oJUjjJI Llfljjj jLas i(55) ((Vjj^l Vj Lj^>i Vj VU^ jsJUJI 3_LuJl 

.(14) 5j^>jj«JI jjju t_jaSL!l J^^jJI 

1 i 'K «1 J tixJ^ M^ Li^ii^LS 3JliII jj-JJ (_yl<kJJI I-L!j1 I rrll pl^JI J-J-4^ C^J 

La j>L>o 2j,,„^;\\^ 3_ujijj| LlLls jjJjj ijijj-ajJI LcSIjjV 4-p.l iroU S-lIajJI 

jlj^l J J I ri I (J^JljO dJiill 4jO iti cdJi L(J J • '■ ■-'J I'll (__)l3JJ(ILl jl UJjL&LJuJ 

JS i"i I jj^jJI x_a (J^Ldu (_ylll lilljj 1 1 " J T* t_gj I'll J 1 1 (j-* j^ "tjjiiJI iIjLlIVI 

paradigm LjjLJujI Lj^jj-a Lvjij.^ I j-> ^1 : ^ Jj-4jj i^^SLill 5jl».jj (»>L«J' 

^'-"j " ^" 4jIj^I (^^i^ (_yjiLiij ."ijiill (JL^ ^'J'^ J-^ '-^ Ct^ ^ ^j .U" (2A-4-1 

.redundancy (__>iajLiJlj (_yjlj^l 

<ijjjjj| CjVLa^ dJiill jul jjLalu (jl 11— iji" I rill (j-a JJ^ ^ L^LJu IjUij 

3j^£wuu«JIj (Jj ^j^^jjS^lIlj Sj^L-aiaVlj ^j^ljinll i^jVLsJ,! (_yJI 3^LSiIlj 

(j-a j»jj (_j.3 (_jj<.<Cl;>J, I (jLiSLII (_j.3 L^Iiiijj <ijiill jul jLilLiI (jSj (uJj iLiiajl 
(_y^ SJiiia iCjLa^Liil Ll».^jjSj (_y^ i_P^J' aJl21!I «_a (jVI oJL^AJ La^ (»L^^I 
(jLjijVI «lSi diLa^i^ (S-AI 'liillj 2 I— ij^J iSjl jLj-iill )«_Li5j^ CjLajItU «_«Ioc^ 

(_ylll 43>L«JI (_yjij iSiJJLi SjjLuJI 43>Lc: (j^ (3:iLuJI Jj-aji!l (_y^ LijJl/l 

jj^ LLijji 3_iLLiiJI (j^ (jl£ jii! lojui LLaul i_^ j^LilLiVI jj^ Jlj^.x-i ^ i-^*^ ' 

Sjjiill "ijljjLLaj (_yA^LcVI t—iLLaiKJI tcjj^I (j'^lj i(_jjl3U,l (_y3 joL>JI Jaj^jjli 
4-u-ul Jl rill lIiI^^jJuJI Cj.il Jiilj ""'_' ''^^^ J .^«tl (^^ cUaLjJI d-»l , ,.l J U-^i ^ ^ 
Aj A I U 1 «Ll«jjiJ (jl (jSjsJ La (_yj| 5j_ji.3l CjIj'i I rill (_j.3 joJulII Liji^ji cr^' 
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,::,lojlS£jl Lp^Jj'lVig 6^JSJI 6.siJI 

4 < 1 11 <IjJL>-Ij i4j^_lL>oV1 L^jLxj (jl Jljlj iSj^l in, I ^^ a ^',^,^\\ ^jjjJlJLo 
J I--' '_' C-t-J^ SjijvjJ,! Lijljjl ji» i"i jj jl'^ !«_o I j'al ^"'-Ij 'I .^".al-L . "I J . .. 1 JjLJ 

(_gjJIj (ji (j-SLflj 4_Lol£ <laiL2j 4SLLaJ J 1 '^ -1^ ,_Jjj>.| Sjuj I JL>.j^ UhP Cr^ 

.X_<l^l j<sJL«JI 5jLLir>- (Jj 4_UJJj2l SjUiiaJl 

tfLJ^i (jl (_3 J I II La (_jJI JJ i"it (ji Luk ^ ^Cja „' ' '^"'^^ dJiill sLuufcl Lol 

1 j .„ "al :" ^^^ aJLaHil iJliLVjJl i^j >Ll<iIu (_ylll ^Jji^Il 5j 1 1 n ill 5j_Jil ^jl miI 

lj_Ia_i LfUij i(_jJiL«Jl cIiLljsc-oj-JI ^^j-u u,^ SjJajjjill (JuLlII »_a JUJuSJl 

Vj I j ~ .'J * ' -^ J 3_ljLiLlI1 3Jii!l j3^^-»J'j I j'l^l ■ ■■ 'J 5jj_lL>oV1 3J(i!l pjj Mil 

JjLJ <l.i^L>- CjL_ijc_oj_jJ1 'LcLLi^ (_y3 4j<i 1^1 (j-O "iJiil La J.>-i (_5i^ (_yiJeJ 
,(«_iljJl Jj-aiJI (j^ 3 : 2 :4 Sj-iaJI jiaJl) CljLul iii'tVl Jl-==-o i^ L^J^i-J 
Ll^jJj-LSLIj SJlJJI 4£^^.c. (j-« Ja^ «_uj ^ia 4_L».^jjSiJI I j"j-i i^-i La? 
d_j_«Jj (_gJLll J J U -^ 1 1 jJjJl (j-o Liiajf (Jj CjLjja^jjJlj I'lVI .^"Vlj 3^ I .Ull 
(J_Lj>JI j3^j^xjS jLUcI 'Ls-jJ (_5-I| j3^-i.i-aSJl SjjLula Ji3^ cr^ l-jJLv dJiill 
-^ ^ « J 1 1 ^ — 1-^ Lo-^LLo i_2Jl^I i-ixi>- ijj^l a1-2J,1 (_y3 y_5-«-I i-j-<-ui->- (j.u^L>JI 
(_yi >LoI (5 : 141) oW-t!-" ' 3 " " ctJ*-*^ cj^' ^i>*^' 3J)jl!I j^U. j.^^ 

1_lj>.jJj_LSj (J_aLjlJ 4_j£ JiJlJ (_gJLllj (_yiL«JI "A-uLajUU 3>^-" (.3-^ 'V - ' "^^ 
. 3jJaj.cu]l i>Jut j_;^-- ' fj^ \ I iiLa- ^LdLc BjJjtHXl ^LlII CjULI Jt_a Cj La j U U 
SjjJLsJI aLxjjiVI jJ-Sj dJiill LLaj>iJ aJ 4j<ii^2l jjJLA (JS (j-* t'^J-'' Cr^ 

I j'"' 7rl I II it (jl » J !--■"• " ' V Lb d-Sjj^ L^jS (_jJI ijUi ^-^j^ o' U^-^-" ij-* ''W 
pjLuj 5jjj_<io ijjjLi jjl Jl>- (_jJI i«_l<u>JI (J^LJii L^jSL! jl S Jlju (2>c I ^'« -i"'l 

i<LujIiJl <il <ilr J tp-Lu^Vl »l <ilr J '^-^jtjj ...Atl ^Lxi^j (j.uiilll »1 <ilr I jjl^ 
j^^jj-iijl 1Jl_A /c_cj_jj . j_j^_lj_<j_Sj1 »1 olr /c-AJju [j-«J ^ A , ,.\1 All ^^1 .a ^j-^J 
(^Lilaj-oVI tl^jJIt-xJL^I^I *>=tiJI (jjjSJLUl SiUijLl, J^ V-ijLijji^Vl 
dLajjl (_y3 (J^i V sLJl 4_j^ (jjJJ^ iS'^^ cLxjiAJ Cj^^l (_y^ iS^jjill SjjiJiJukj 
,j_&jj| (_fljUij SKUe^ CjV^I liiJj » 1^" ■ ■■" /<sJ La 3jjj,UJI /c^iV'^ (jr^rt^^ 
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i_aL-iiA L^^i-j ?^J-^j i3J(i! SjLsJI ^jjjLlII SjsJmi j^i-G *ljj q] Ld^io Vj 

^ ^ 1 «"j (J II Till J 1 1 j '"--'J i^j I j • "jl («^j (j^J ct^' <iiill iSjjkUi (j-* 'iiill lilij 
<LiJJI iMJLiLiV i_j_iiaI12jj j_yl«Jll (j-« (__>.all21ll i_jjlajj ijjjLtuJI djLtSl SjJiJj^ 
i^jJI ^ ■> ,^'a! j<'itt (jjjj,) -.-ilc^Li jIj-jjjI (_y^ (_yJU.j^l l^lc JLs (_ylll 

i_x;vL^ l^jJLixj I j tA I ^ t ! j2^ Ji^ lt-^'j 1(1 jLa^U ^^i SjLsVI (2>c < " ■ -i • ^ 1 1 j 

(_yj| < «i 1 1 J i(_yJL«Ji,l (jj;Ll£ (_j Ir I". I iijl Lulj ilaLil'i/l (jl» '.(JV^'j OW 

t> < <l" III U jl J-Sl I. I lii->- t_y4^ jjLjlJVI L^JJLJJ L^jJU jjl (.5-*^ j''^' 

3JjljJl t_5 ' 1^" tl <i_j_fl_LS (_y^ 'oM "^1 > I'lVI J ' '-^" .((SjjAjHI jC^uj" 1 11 aj 
<i_Lji_LS (j-3j iL^LaljiJ-" I III (jjLjjj iL^jjljLa JJljijj i L^ljj.iia pLjulj dJiill 
^j-LaLiiiA i^j^ L-fljiiSJlj i LajL:*-* ^^ .".^"j L^Jljvj ' tj ' '-^J 1 ^^ i I ^ ' '■ '' »_a jJ^LtHJl 

. I j . --» J . ^ I J I jl 1--- 4^Lijj L^IbLiS 

(j-o L^ JiijLja_j (<sJ Lo djill 4-iJls i"il diLajUU Lt>-^jJSj Cjjja^ Jl2J 
S-LoLiJI 4jl3.IjJ,I (_yJI Sjj/UI S^UJI L^^lu S-^^-ljII i^jj^l (jl jju iJj^ 

i4jJL»lll 3j_jHI SJ^I iSJUfc «LaiJ SJlUI L^ (_^ lill jj .JS^ Sj^iUI ^La^IiiJ] 

(jl «Lj_Lc LoljJ [j\S Jl^s jJij_Lj.«£LI I 3 j ,-^ ^Ir Lai i3JiiII 3 j_i->- (_yi^ Iju* 

AjLi-iiJI iJljijJil xjLLaJI CjI j njLo^jj (J3^ 3Jl '3j ijl^'tl cGjjLxjla ^ " ^ ^ I -»"_' 
<ijL2i! jji-VI jjiJjiLlj(_y:o. diiij i(cJlilII Jj-aiJI (j^ 2 : 2 :3 Sj-iaJI jiajl) 
aLoI -1 j • "■-"? ^j-L.L«tSJI »l olrj <iiill »l olr JL>-J I JiSLij i4JiiII )«_o j<u-uL>JI 
^_^_iS_j 2 4_j_L^j ^G_Lc JJ-* tl)^^ Lr^ 7-LLa j_A La ^jl ajj^i^^^ i^_^_^_L^jv Jl:>o 

SjAJLj^ pT-ALLo al jj-"linl (j^ tti-V "^J i«j3j-U.»SLI|-<ij(l!l)) 'IjJl's Mil <l^;vljj^ 

j_<fcj '(J-J-3 (j-a joJLjlJI L^ jj '-■"_■ (<sJ (^lal-i-a (_y^ SJljJl>- 4jolr t_!j|jj t3^-5 
La-^jiSOj Siill 3a>l'' ^a3 ,^ ,^^- ^ 3_,-,^ . J<lj ^ ,1 ■'^■"'| ^Ij i_^ '? ;j:"'ll j "'^1 
(_fj_i-I i^isLi-aj LuLilj (jIU^j Hill jUsjVIj oJjcjJil diLjV^I (_y3 oLo^mi 

./<sJL«JI ^j^ 

(_yijjiLiII «_iUaJI cjli3Jl<j,'^l uijjLc 3ioLAII 3jl».Ij^ 3^U>JI jj jt-^ «_oj 

L^LlLso l1*^o jl "iJaljIl^l <ijjljjiu^ Sj^lia "iiill ^JJt i JljJl>- (j-a I j • ..Ai-^j U" 
Lg^j I I II (Jj/jJlJ (Jji S|^jLjJi,lj Ji^ljiil 4.jiSL>o [_3 I ii"i a ALlisj (jJLui SjjkUaJI 

cjLJI /<i£L>o (_ylll 3-j^lj^UI S^jjiil »^L;a-"ii III JjUtJ ji (j^j i n-m jjfcUaJI 
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cjI^^L«JI (j-« ^SLjjiu jl ' 3 ^ U -^ 1 1 jj^jJI j2)-o 31 1 rill II 3J(iII Jj* SLLa^j LuLaj 
5-jj < 1 II Sjl^vjJI Loj Sd—iJLlLo SjjIjiLo cjLjj"ii II a (j-o a-lIS^-la jI i<iL>-l JlIII 

(JLloJI j! 4i«j>JI jl Jiiill (_^| •.|_^^iill (jjjjJI I4JI (jSjjJ(_ylII i3_ujjLj^I 
ji ' I j il-^"' JoLxJIj I L^jj^l^ Ct^W-" S-jii-ljJI I j"_; " ' 3.jj<ljjJ (Ji-jdl J-i^J ^ 

i^niiial (Jj^ljj u^jj SL^iuLo 4_LLajj Loj 1 L^ji ^"' "I jjl^^^j 1-4^-''-*-* 3JVj 
jjfc 1 'Ac LSi (Jjij SSjjjSJiI Li^Lo jl 3ajU",l I 3JiiII ^mjj^ Jj* : Li^ii^l Loj 

Sd_La^jJI SLpJI )«-Slj (_5-3 (jjjjLxj Lo 'Liill jl '(jjSj (jl t-'^^J i-« <iiill 
jO_L»JI >U ilj ,>. 1 4 1 1 II c-l .>. -^1 jjl ^1 ^ ^ « . 1 1 i_jjij Sj-pJI jsjijfc aLoI 
(jl -I .^-s^Vlj j u i 1 1 J cjLtiisujJLI (jjl (j-*^ if-jL>- jojij VI jji La ■ U . . >» ' 1 1 

3JVI tfj-^ (j.SL«j 1— i-tSj 7Sj_2_»Jil L&jjkl^Ja (j-« i.P'-^l (a^l \j~it jjL^\j>^ 

3_LolSLII i~»VI«^"iVI 3 i-a- Mij L^LsjIj^j 1 3"'"'Jl> '^.' ^-*^' 3SLio(^L>o (jl ;-! 1 '^H 

liLIJ (_3-J-S^><-! (jlS-al JlSjj (j-o ijJLufc n_gljJl IjLA (JjLLo (_j^ SLfcj_uL«j >ljj 

p 1 r jj^jJI (_^l j-^-ia I j-SLjfcj 3 J 1 J I ^"tl 3ja^jjJI (-jjJLji'i/ SjjULo 3_lIT 
language 3 < 1 II Aj^JulOi^ icomputational linguistics 3_j_ij_<jL>JI iJIiLuI mill 
iJliLJl mill 9-jj^ pl-^« " (_y3 3jiijii-^ 3_iolr Sjjj 1 1 jj^l '-^ Ji^j lengineering 
)«_i.4J>Jl (jil Jl2J ' JjI-^"' ' " 3^jLS ^j-^ '-^t'JJ 'D*^' ct^! -^A>^ i-*I Jt-i-a ij'j'-* 
lill J (_y^ 1 j « _■""' (_j£LI (_yjjiLjii Jojji , 3 U J , , :^ 1 1 a^JjlII i al ,^^ 3J<iII J^i-J (jl 
information CjLojJjlII pL>-j"i ml (O-Lcj Jj i ji^jJlj i_jjVIj pL*l».VI (»>1^ 
.3ji«jLll 3jjj/jii4JI uIjLlsc^j-JI JljS J'j'-" L^j-I' retrival 

<i_j_|jjlJl 4_i_LII ^ .^ J U '. ^ ^^'il ,^-^ (Jjl-ij (_j-ll J '^.-ill IjLjk (_y3 (_,< mini 

(J;vlj_o JjLuJ LaJju ijjjLo^Lla jjiiilo (j-* tdJij idjjiljjl L^Hojl jjiUi^j 
3_i_LI SbL^ 3_uLa^LiJll aI Jiel<^l (jJI liili JLtJ jjl^'it i3J«iII 3.<jjljJ J>^ 

i—ijLSLU (_3 J III (jPJI jlSLaal (j-« j-i-i^ 1 '^j"*^"' (J-i-a^l I Jut jjIL«jj i<ijjjj(JI 
. (45) « <_jjjj< L>J I J 3jjjj(JI 3J(i!l » (j^ 4jLj^ ^^^ L^^s-jJa 
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L^J_l^J L^HjUS 'I'-'J • "_"' SjJ^J-Lis (_yg. J" I rr"t (_yjJlj I L^J JJ-y ^ CT^' 3 'J « ' ^ 1 1 J 

iJjjJl:>JI ij,jjhj^ d_L<^L2JI aISL>-'2| JjJljv jjLalLi (ji Lui (JjLa- ii » . Lijjajj 
CjLajj I j I , ^ I J " J L^Jl^vjj iL^Halj^j «Lujj(JI aJi^ (2>c (Jj^ La (JlloI jj^ 

.(959 -.2) 4K ^jjiJI c-c^-J-gJI 3JL] 

:^_^_A ((«LujjtJl 4_iIJl)) 4_a^ii_La ^^ *■ '^^ ^«-A| ^jl t (jlSJl t_$)j ^_^ 

,d_j^j_i^| «Ljj^L>JI 5Jl>- - 

.4-Lalj I Mil 4-U-Ul t ri'^JI - 

• Jj^ Mi'itl jj^U^ i—iLuLj SjLjSHI 3>^ jjju - 

,^_^La^l«_« j^Jii_La ^j_* i-djj JULJ ' J ^ J '-^ ^J^-^-ij «1-Ll»-I,1 cLj^iill 

i_^jjlJUI . t-. ...j~n -I 

4_i_ijjtJI p I riTt '.CjUlUI Li^lj^^^ls j]^ '^-^^J (j-° :<Lu^L^iJLi 'J ■ ^ ^^ ' 

i<l I'lSjVi U , ,.j II 4_2_La_Lo (_y^ I j « ' >»_' ^Jjjiill I j .^"^il .^-^ joiijLA (_yi jjjljjj 

jLiSiJI aj^J i_jjjiill xjLiuJI ^:5tj jLjtJJ ^ j"" n_5^iill pj i"!! CjVL*^ JJi:>o 
(_^^j_jvl CjUlI )t_a 4£^"i t rit,1 4j^JlU1 ^^ *■ '^^tl ^j_a j.Jj£ ^j-\_) )t_<ij>tjj JijLtiaJlj 
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i((3jJ_LLuiJI))j «d_uLjjj<"^l)iS3ijj^ AjjiJjj^ «Lu^jl1I 4jbSj| SjJLscjI I"i I rijt - 

L^la J^ 03^-y jJaLia ,2>c SjL^ ^'■^^r''^' j>*j *— *tP- « ^ Lj LJ I »-^ Syllabic 
i«j^))j «(_^)) i(( Lo)) Jio (vowel iJjjLj^) 4^jj». "iAjIu consonant Cj-oL-o jj-* 

L»j:3j^ (t_j|j^^U i2jVU. 3 L^Jj) ^jjJI Ji-u t_jlj^VI cuVUJ 3j.uiJLi - 

.(^Ij^l uuVLv 6) ij^jjJI (j^ U^ 

<i].«j>JI (j^j 'LujjJI ^^c-i ;<-«^^ ij-*^' ij^'-^ Cji oKIl i—xjjjUl 4 J iiiiiuj - 

.AJa^I SJUjsJIj 4jju-a)fl 

3_ujj(JI J '^~ (. ijj^iLII n_gjjl) SJjj^jJ,! »l 1 ii'^l aIjlJt" I iiV 3 J I riilljj - 
3_lJ1_oj^I CjUUI Jj-aj l-«-Lu lindefinite Sj-^LJI J '^" Vj idefinite i-ajjiil 

■Sj li U J^LflJI x_o pjLuail JjiiJI 3JU- ^1 •,",",,.1 .-jilU'll I JLA ^ 3_lIL>JI 
(_y^ 1_4^ 4jjjLioj ^J^Lsj Jtrill (j-u (JjLiiJ (.7^' CjUUIj i(he goes) i_xjUJI 

(5jLjj_o dJLjj^ 15) d—OjJlJI JULJ SjLj^I (JLtS'ill k-Juus j_).^aieJ l-4J:3j " 

iijli ijjJi-'^lj i5-j3 jl -vJVK SjjoJ,! JLta'!^! j-jj-o v^jIj cjUUI (>u LLj^j 

. (SJLj-a (j^j^ L^ljiai j-:!-'^ JJ^ jjLtjj) 4-ul J I iiVl^ L4J-0 JlJJlaJI 

Lu£ Ij I '^^ i_P-4J i-^^p- contrastive S-iLLSlIlj comparative SJjLSlI 4j5iill 
j-jiS («J^j-J (jl (_, i I'liit.ai Ji^j i(jor Ij Jo i"il jLlal (_5-3 LuJ(J (_).q-ii ii-i-v f\Q(\'\ 
y ^ — ''1 '-^^1 \jt^\jJu\ 'LujjJl 4J(1!I iji^[ju^s>- cJjLjj (_^l CjLjiIjJJI ijji 
CjlJlAj] ^j£l LaJ-lx-1 «^ ( h cLujJtil)) ^_^Jj.J*J.l ^_^jL^_a «U^^ La jjILa LA^^SJl:>tJ 
1 j" ■^ ' -^ (_,lr J Jj Lo l^ta (Jji:>o SJUjsJI *L(jI (_y^ 3 oKII (jl (_yji dJJj (Jjji.'^l 

jjLiSJI J J1 '^ ' LajIj^I ^"a J . ..Ij" . ..^ Ij J jjj i"r" I rrl,l 'LoX.j Loj i((<ijjlj^VI 
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<iijL2j 2 I < I iijj JuiaJu (j^iisuJI aM^ ^"-^J Lx^)) ^Jjii (_ylo^^SL!l 'La^j Loj 
(ji CjLiill Lj^lj^^jia (_y3 4ibJij>JI CjLjIjJJI CjILjI Ji^j '(55) (((—flj^jdlllj 

j-Slj^m (JjL^I vI .^ -»-ll |j_o A \l A", , ,,VI (_ijjlII «lj.a:>J (2>^-AJ ^ "■■-" Cj^^I 
^jlj-toj -n J * La iLLa 1^.Sl3^j J ^"i^l ^ J*J .1^11 CjUtill «L>jL«_a ^ckij ^j-* '-^L>. 

"^^ ' "J '* Lu-iJ 

^ "flj .^11 J I ^". .':.VI 4-u^Ue^ 4j^I I III! (JliUtUI /«.uilu :4.u.i^l^«JLi i^i^aX\ 
j] 3_j_aL^ nSj^] 3-«J 1^1 SjjjjJI 4J(JJI i^jLu V li^jj-aJI JoLxJI '(jyi^ LT-^' 

jll>-^I J j t;^ 1 1 jji I j_^ jjij Lxjjj . ^ jal ^".".Vl 1 ^" J . ^ I -^ Sjl>- f_y^ id-LoLji^^j^ 

J.>- (j-« "tLH^ '^J'^ '0-^^?^' (*-^ Lt^! "^ .' "I ^i>^?^'-:' ' i"' ■"J (jr^l ^ '^ * .' ^ \' 
JJljLLII 5j_aL13 Liiajl tiJLiiii jLSliVI jljJal t-uLaijj .(4 : 147) C.I :U,^VI 
.(i—ilSS idjjS nJ^jjlS ".(jLLa) )«_<i^l A-J-i-a JJjijS '^""^j '^^1 
^ILlLL^ ijja jy^ a^\jls\j (_yjjj(JI i_2j-i-iiJI AllalJl (jl -^"1 ^jl.t I jjt\'t I 
^ .^ ,Utl iji. jj,! (_jji ^jsjmi ojui Jjuj icomputationality 3-jJ^I 4j>JL».«iI 

J jj t-^ " J i(_yjjj(JI f<i:5=-«i.l 2jSLj^ (^ IjiiiL-u! Lojio morphological processor 
:6 :9 Sj-iill ^^^ tc-Usj i i n L^ i(_yjLall<JI Jj'C Mi'tlj (_yJ^I i—ilj^iU 3_lII aJciJ 

J '^-^'i IJlA jj_« 4 

3 J J mill ij^j>JI LdJj [jJt 4j^:%-l1I ^j^Lj I '^^"' :4_(_i.aI^ULi i^j^al,\ 

-' 'I ^" tl N i£Lfl_LL>J,l i^J.X^\ (JjJJtlll CjLlII (J-«-flJ (J.<JJ>JI l_xjil^ CjL«jjijj 
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J^LaJI /<ujl jiloit:!^! di!i 3Jlol ^) i^^jslJJI JIjj^Ij i-aJL^Ij i(j»LkAJI 

. («L)uiu l_aj ((^j no t"ill 

(_y_ijj(JI j-iJi-uil Ij^j^^ W"'^^ ^J>^' aJJt (J!L<jj "^ "' "J *-*' jjt\',t I 
djvLjJil Sjjiill r-iLx-iJI (jl 3 ij » . ^ 1 1 ojui jJij^iiA I LlII (_yjjj(JI ^js-lII «L>JLtoj 

Strict djLiKJI 3j3jJ 3_u.uiill 5-alj i,olLi .« f ,r"i (_ylll 4j).jL>oVI SJLill (_JLLix 
^j^LiLajj iSjiiiLm! "^^^t" lj-'I I-c>.LlL>.I edJi (_yi»J iL^l*^ ij^'-^ word order 
(^jjlII ^jjaiill S^UI (»j^UI formal grammar ^jj'^tl ^jaiill JlcIj^ SjLjSJ 
2lU^I ilsU^V SiSUIl (JjIjllII j^jJi:*. 4ljbS(j^ tj^'^J o' S^^ '^^P- '^li 
.jLjtjiVlj (JljuVlj i_2j.j>Jlj ij_i_>-LjJlj («jJ-2ILII cjLlLo^ ij-*^ '^HL?^' 
sLuisljj Sji^LS 1 000 (j-« "tO-^ "-* LT^l ^i>:!-^^^' .J^'^-' ?r'-^^'^ 3j-^' r^-d^J-^J 

aLs |_5JlII SJj's I'll 1,1 J.J-C. 4jJjJ(JI SJlUI ^:^ Ji^lj^l JJi^ J-i^J (j^^ (jr^ 
.SJlClLs (_aJl 12 ijic JljJj La (_yj| t_uKJI ^QcLj-aj 

/n I rTrjij olj-LaVu 4-Ujjill 4-Uj.i.^l Jl^Ij^I j-uuJ :<Lu.AL^iJLl i^j^aX\ 

Jl_i V x-LaLSi,! Djuk ^SJ-*^ o! -^1 '"Ltai i "J^V Lkj^j 4-Uja<^l L^jlLsLS^ Allkj 

(j-a j-ii^' J -1 ' ^"" Vj i(consonant iiJj.jaJLo j-j-c.) c^-oL-a i_2jj;aj Ijjj (jlj 

"^ 1 I ri 1 I II (_5-Lc ' '' '^J " J <i_LJJJLll <ixJSjl (_y3 J-^l Xuus\^ JjJLsOJ ((j-CLaL^ 

(Jj-^l • J^) part-of-speech pKtl /o m^i (_yi^ ^j^-j^L^J"^' cjI oKIl ^^«; (_y3 
■ (jj ir^ll 3JLvj JjiiJI 3JU. (_^ progress jt^"' i_^ 

A^ISLII jLjJjj(_y3 5^^jj^3_L<ukl CjI j 4jj^L>JI tf jufc Jju -^"1 «jl.t Ijj tJ.'t I 

J j ■"_' i-ij-j-a- 'LjJT speech recognition i>j_j_j_4Jj ispeecli syntliesis (_^j_«JI 
jlIjJ,! . "ij .^ II jjLij tij-ijtj LJl SjJjJ,! ijiil oKII (_y^ j-iH^' JoLxjI d^^j^Jaji) 

j_j_lII Ji^l^ aUoIuI J5^-«J-^I O^^ tlr^-^ (_r^ irobotic LlSLuKj^ V LLt-L.ila 

f_j\r i_ajjuJI 3jl -T* (j-* Ijj I lit J^ I iij tixxa. LJl SajU:!! CjI <iK!I J.jj-<u (_y3 

3 a J U •, 1 1 3 oKII 3_j^ ^\c i_2jjil!l ^Ir LajjJLj JlcI I 111 (_ylllj I'Ujialj^ 
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^^Ij fiitt Ajjjm\ fif<<tl — ^ 
contextual sensetivity 3_iSLujJI Sjml .n'tJLi ' ■ ^ ^ j :4jj^L>JLi \j . ^ ^ 1 1 

(iLJUal (jSLfljj i^iilo Sj^jLsoVI 4J(l!Li SJjlio 'LjJLc 4_iSLuj/ <ijjj/Ltujtj <ijjjj(JI 

j»Al_ka_a (__^JljIu ^:5e_ul t^^"i t n a ^_^A^J ' (* ' ' ^ '■^ i5jm_a tpji^-* ^ijT^J-^ ijr^ ij<J^' 

»_a 5 ^ .^ II J .1 U"< lagreement 3_S_iLLiJi,l iIjLS^Lc f_^ 3 j ml .n ->i}\ a'jJti 

X—lIslj-a Jl^vI 5_l£1 J I ri II 3 J I III in 'tJI ^jut Jil4J '^ "il ^j I - t I jj t\',t I 

3^L«^(JjL3Ej Lojjij i3jjjjl1I 3Jiillj3j^jL>>JVI 3jlll t>-i3jiiij'>jJI i_2>ili-VI 
3JioVlj i3j).^lUo^I 3JlUI ^jjJU^ij^ 'JtA^ ^j3 ijii^l LJT3jjjj«JI 3JLi!l 
3jj_lL>ijVI 3juSjI (3-'jij )«-o ^^-ujiSLII (j^L«3 (ji L^lo ^^jj i5j_u^ dJJi (_^i^ 
cijli 3_ujj<JI 3jLjSliI diljj (jj3^ '-* '^! ^ ^-^j • ".' J^ ' 3 1 , ^ A : 1 1 (_aj|j^| cijl j 
(_^I-3_j3_lL>oVI (j^ La>U.-rl;i^ S^hji-Vl (j] ^ ■^<ja tJj'dVillj tiLuJ^I 
(j-<_aj.ja_LI LS^j l_Ljl_fllj III iiLUI i_2j.j>JI (JSjIi «l.2lLi2 d-Jl d-i^c^jj 4 L i nj 

formal ^J^Jusl\ ^Xj1\ 3jLjS I— Ijli nI ^^ 3.x^ iIjLj^JIJ^ 3-lSI j i nil 3 Ji III I ii-»JI 

joJaJ cLijjLjjjI (_, I r (J-4-«J i^jJIj iLlA 'LlII SjLiVI (j."" lS'-*^' programmar 

Jj<tti"TI ja.aLla ljLu£j 4^U5JI (3>^ iiJLaJ -j 
<i_j_ijj(JI 3jLjS (3^L«-i Jj'v i'mII j-L^xlc (__>.aiej I-<IJ^ :«Ll»^L>JI_i vj . ^ ^ 1 1 

.(JjSLilJI 3^13 3jla^ - 

. Luj^ 3Jj'C Ml a 3jLo - 

.Jj<i':rill (j^ 3JU. 3jI:;^ - 
(j-c (_,_L^ LJLU I pUo ji^j i(JjSLiiuj (jjj ^Li-ol 3_ujj(JI 3jLjSLII c^\ mii Jl2J 

JjS I'l'ill (»J^ TT J I ^ I (jl ^1 «GjJl:>JI «(_yjjj<JI» (_y3 (JjS .""ill CjISj.jv i»l JLJtlijil 
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,::,lojlS£jl Lp^Jj'lVig 6^JSJI 6.siJI 

(j-UjlJu t_ll I r|->- -^ I U . ^ .^ (_>^^J I^JJi ijl^ iJjS .""rll (j-« LJLi- iGf-lj^ (JjjLIlII 

(Jj^lj i(_jjtal^l j-i^ JjlflUJI (j-« pj-i (_3-* JjN .""rlu aIjjJVI ajjjaiaj ^jjLUI 

(JJj_j ^1)) ^j_a ^ t fi "^ jjjjL_»_c 4_lJ1 ^^ ' ^ L4-1 ^_^_ulI2j La JL>-t ^j i l_^_21aja 
d-o^IijE-o 5jj|j_u3 Vj I L^j_i^i (j_o ^Luai (j-ujj <ijjjj<JI SjLjSJI (_y3 JS Mitl 
i(l4)«(_yjjj(JI JajkJI dUjj (jiajj Li^ iTc-pcj-iiJI jji (j n'Ctll (jK LxJj (Jj ■ I jj'a 
IJjLij^ jajljill 4jjj_^ SIjI Jjjjc^-(_jJ|j (_y3-(Jiajjji 4"jo i^l (_yi^ Jj'C .""rll (jl 

. L^HjLjSj 4_ujjlII (3-LaJ i^jL^ 
iIjVL^*. jj jt-^ (_yJI (JjSLiiiJI CjLo^Lc JoLSjjiI i^jjj :^^LajJjill jjiaJil 

(j_o 3jJL>JI lIiI oKtl skeleton J-SLui JiUj tjl (^SUj i-i^^p- (j-*^' (j-« 5j-2jla 

Sj^j <ixJSj| (J-i^l (j-o jl>II jl j"ir u Sj^ <iJcSL<Jkl L^UIj^ i_p-4-i (.3^ l^J"-^' 
jJl^ Ct-^' «(<iILii))j i«(jJ» i_p-o iJlii oKII liojjiji (j,Ii^»- i((— flia^ SIjI LajLjI^u 

(jS.4J5 JjN [""ill <-JLj£. X_0 (_JjJ>-3l (_yji (J II Till (J iljlll (j-« 'ijJL>- ilLij jjji (j-« 

.«(_jjllj|))J«(jV))(j-«(»j.^?Jl J' J-*'^' l_r*^ At!-*^ U5^ 0' '^j''^' L^tlj^i—uLjEJ 
(J II J 1 II iIjVL*. x_a J J "s Ml" ! 1 i-jljf- (j-C. 3jt>.L(JI (j-ooill CjVLv (J^LiO 
U^ ^j.a.^'tXl (j.u_till^ iCljUill (_y3Li x_a SjJjjJI L4a£ gjj" Mil (_ylll ijjji.'i/l 

(jii J lllj (?(_yjiJI cjli ji (jjjIjJI ji (jjjjjjiLsJI ji j.iJI (jj-cji^) (((j-^x.)) 4jiK 

JJlaIa (_j^jJ,I (j-oaill (j-o ^l-*^ SjlSjla P'>^' Lt^! i^i lS-^J:^ i(i>j^LJo jI (Jj-lL! 

. multi-level ambiguity CjLjj'uiU 
sLojjlII ^^j.^'II cLsJLjla aLoI <ijjj/Lj<i djic Jj's i'mII <-jLi^ 4 Is i~i a JlLsJ 
(jl jiji (jl C-cvLJI cLi jjlAj |_5JJI JaLp-VI iJJ~A (_yji^ L?jL^' (Jri^^^J ^^'^ 
j3^jLyiSJ\ (jy-^^ ^y^Cja ^ ^ J ' ^ < (j_a (( Aji^ "O"^^^ ct-*-*-^ («i^ » ^ olS (j^ cflt J tt- U 
3 Jj ' . ^ 1 1 J 3 _i I iiVI I j"*^l ^ J-i-*^ kJIiLo^LlI,! pLa-j"ii III AUiJ I il J jl-^j^ 
tiJjJLSj idjjjjjjJl «L_<i_Lc)) (_^ jj_«_*2jl (_^_LJtx-iJ i((«L)1j)) (_^_L»_4J ^US 4_lLiAII^ 



in 



tiUi ..,lU-j V ci.^;^ .Jj<,':,-Il aiaK cGLiLu JLfvjL, .aiSLill 004] >u 

QjAAS>- i_JJlA (.3-^ i—JoDI 4j aLS (^ JJI tii^e-ill J lii III JiSj I LuL2Jj ^^j .^'tl 

d_ujjiJI ^-^j .^'tl t_)|j^V (_jj| AUij^^Iaj (j^ ' 1988 J_LO "ili-aljILo CjIj ii n 

. automatic diacritization LJI 1^1 j'C mi" diljSj i automatic parsing 

jji^l ,^,Jl£ «jL*ii£lj (»^*jdl ?ljj -j 

• a 4.1jjj .~<M .^i 4JLI ^I ^_^ /«j%jm -1 J 1-^ '" tlsJjj^ :<L<.i.AL^iJLl 'J'^^^ ' 
(_yjLj (jl (_j_«_LjJaJI (j_« O'-^ J_2^ Ijj iL^ iJlil oKII (jJJ^ CjLlLa^ djLjLiLs 

(_j_Lc V iCjI oKII (jJjSj (J-l^l IJJJbsJI (JjjLjiI (_5i^ (_y-IJJLll LcjlJajLA jajlajj 

i<ijjjj(JI ijlil Jij^l Sjjaji j_u»jj . ^ilLo «4j^_lL>oVI)) u^ Lo (_gjLjaj'^l i_xjj^pJI 

cs'jj^' -iJ^-«-Jj jj'J^^' 3_L2_i i5_i-al I III! cjUill ^-i-<i^ o'-^ LdJii (_y^ L^lJu 

jJLi^ /ti_c.j-b tdpLoit <:ILl2j» 3jj%^ '-i^^ ' '" ' ^J~ Cr^ ''-^ iLacLusji I^Jljlj 

^j J ' ■^ ' iJii I jij-flJ, I jJljiI13 i(jJl^ i_aVl 5j_iii.c (j-« ij^') C7d>*^' (*^?-*^' ^'j-* 
3_i_Li 3_lJL«JI .i5yaj ,^tl 3_l».L1JVI» jI jl ^" .':.VI 4jj^Li. ijji^ tiilij SijLik 
«r'LLil)) (j^L^-i <((J .p .1—3)) (_^_La_4-ul jJLjtil ji ^" .".Vl ^jjjL_ui (j-*3-S ^j-^^'^j .^tl 
j-j_CJ 5j)j-Li_« I ^ J (.0 L-^-i-* 4_SLj_i-i3 (JS 7c_uJ jJlJL^'^l CjI JUj_a (J-* *^ ^J '^ 1 5 
i-juus^ (jLojJIj (jLSJkl »l «i I iilj (Jj < li II J (JLtS'ill »1 <i I iilj J 'I '^ ill S^ijJa^ 
slj-Ii-J 3-j_ij_«JI j_i_«J13 cdJi (_, Ir Sj^ic ipjjijsJI j-J-<^j 3J(JLjJi,lj J_. .^A",tl 

, L^LajljlLo ij!^^ L^l^ijjio 

<:L4jL^ .^j-x-a (j-ujj (_^jjtJI /«j%jl1I (jl ■•' ' '^"'J (3.i i" l-Q^ :^^L«jJLxll jjJaJiXI 
Cj1^5L»JI (j^ Sjii*^ '^-'^ lJ:' '^i)-i-^^^^ <1jjji1ILi (Jj^I j^^cJ 1-<IJ iCjI^ijjio 
Laj (JliLfljIj^mj i«_<iJ>Jlj .iljial iuuus^ ijjJljsJI CjLSILJitA (j^j Joj^ ct-^' 
(_y.3 (_,_L». (j_il oJjjl l-«-^ /sJa.c'^l jl ^" •'^■*^l CjLS^Lc (j-C cd-LjiLj i4_iLJu 

(J-x-iS^I (-_3jj->- t 4^^ lJiLL>-I (jlj (_^_utXI (jLi-iajl 5j_ALli jjj_jj " ^^ *' '^*^ll " 

jaiijl jl^ij i(5jiJuJlj 5j.2JI (_yl^ JjG I'ljlii" lixojv (_743 (» -J -i-L! i-dJi Jlilo) 
1 ^Q_liijt_« (JjLlL« (jj^ LlJljLa SjL^jtXI (_^^^jjul ^cJSEJtXI «LuJ (^4^ (ji 
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,::,lojls£jl Lp^Jj'iVig 6^jsJI 6.aiJI 

LtJU LujiLjI LALiA (Jj 4_LiiJI 4_uiL3jJI (J^LiS (2>« Ij-ol (SJaJLH ^-cSLlo Jju joJj 

^ t fi ill t jl_Li_a ^_^-lLi L4-1 ^ ^ '-^ ™ SjLclj ifiCijjL:>tJ Sjjj-uoj i LLaJTtt.t-a cLt-j-ils ^j-* 

.tijjj) Jl». (_,lr 3jJVI (ttJiill i_JLLi^j 
:4_u-oL>iJu \ J < ^ ^ 1 1 (( iLjjjjtJ I » ^ rtj 1^ ' rt ^j_x-i3Lt^ (j^ tiJL_uL<ujl SjLtiu - _>. 
liLIi j-iiLLiiAj I Lkj-i-aLi^ (j^j I'l I iiLoIiJI Sjuiuj sLujjlII 4JiiII 3 " J I--' ' " j-J-<ti3 

4jj-3L>JI i"i I riS< ll jl ijOJJcJlJllj i_2ja-ilJI (_jILo^Iila (j-U JUJUliiJI (Ji-I jGJI - 

^ <Lal JLa-l t n\ * i^l < ntj /cjsejiXI ^c-uiaJj /yi^ tc-UsIj jJSLiliJ ^ J*^' ^"' ■"■ ^ ' 

J '--•■^11 '.«'--■_' jjLaljj I 1 j" I L^j_i^j 4jjjjl1I ^ic-i (2rV 3jj .>>«tl 4^^L«JI - 

Cjl—LJj-i-aJlj ((_,.j>J_j^j|jjJil) ' aj . ^ 1 1 ^" ^jU;^ (j^ JjJijiJI (Ji-ljUJI - 

J>LcVlj JljbVI <ijJ«Jj|_^jJI JjjJI(_y^ LjcjIsIj JJljJ|_^JlIIj l((_y^^3J3J^I) 

.<iaJjj(JI 4 oKll 4_lJLi JijJl:>o (_y3 (<ij:>.^jjj^^jjJi,l CjLlLuiJI) 
AJl-j-l^ JaLijjLS) I J J 'I * "J ^/"j "^ * J'^^l (_yjLj^ (j^J ^ I. ^11 SJljSi - 
j^j r e-'(jl lLsLujIj 4(«ujLl1,I ^_^_l«_4-i ((jJ^L^)) «Ljt_u-oj «LcjLLii,l ^_^_ulx-i (((JjtAjl)) 
VI '^■^"'1 3^ iIJLLA (jl (JjLHI i^gljll Jii<-u V 4Jt (_^lj (_y3j i(jIaJlLi (jyJjjJI 
dJiill d-fljij x_a i>j-lty>- (_y^ (__)ia3LuJ j_ai ^4^ i<ijjjjLll (_y^ (_3-i-«-il (2>^ Jiiil 
,5^1 , ^ A 1 1 J 3JLiVI (_,lr 3_l1L»JI SjJLall Cjli 4jjjj«JI LilLiJ (j^ Ldjjiij ' I "J 1 '^ 
L^HjUS j<i£,j I J '"-^j i^J I j • "_■! (_yljcjj i(_yjL«Ji,l (3-«^ (2>c Jiflill jjvjjiJ j_ujillllj 

SJiLiil o_5^ l-^jj j' '^^" cjI^j^I - U ^ ■ ■■" (_^l SJSLuiil j^i: SJ^IiJll 

J J U '. ^ jj_a I j J 'I * "J 'LujjJI JaLill (j-u ^ l.^tl SjjiLli I '1 ja SJjLa^ (_j^ 
4j ?rj^ ^ j' 'j'^?^^' l_P"^-^J 3^^LiII jlj.jj/1 (_y^ (_yjL».j.j>JI tfJjJi La tj-iia 

SJVjJI jI ilexical semantics S-i-^-^tjII SJVjJI «Ijjjj (±uJl^I SJVjJI /oJLc: 
^ A"<t , ,.j 1 1 jj'l'i; JaLiiVI 4^^ic JjLuJ (jriMi! (2>o formal semantics Sjjj'^H 
d.^»-jlj /n I ri -v Jiiill)) ; Sjjjt^U 456 d_L<ji (_j_ilj^>_LaJI (_3j mij (2>jI "^lIL^ Lxj Luk 
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.SJl>-I^I 4£jjJI ^"-»^.^s j j j .".tl aju^^ju Jl>- (_7i^ I 1 j" 

li U-^Lj 5_ujj(JI 3J(iII 3 "J '^ ' 1 dJLoUlII I jut Jiuj •.(_yjLoji«II J J t^ ' 1 1 

iL^AJSj^j L43JJ-3 S^Ll^ Sj-oUJI liJJj ^ (jyJ^I ^::tji! 4jJVI CjLsJUII 

I'l I iiLoIllI Ijuk (JjiAj jj>- 1 t_ji->- (j-«j ((tiJoIl J '^.^tl (j-« 4 ".2 ",3 5j.iAll jJiul) 

tiio;*- (JjSLIjIIJI <-jLlC, (j-C. jttjvujl (J rrjltl «^L>-lj (_yjLajj3l -' j ■-' 1 1 joiij tcJIj^ 

4*U) <mIj« j^ ^)>* 3 :9 

Sj I ri->JI j-uj LxjOJ I Lj^^ (_gjjjt^l (jjt^LiJI (jj-^1 JuLa lJlSjj JiS 03^ ■^'^ 

LIjIjJ) (_yi 4ua- I irljJI I j Ij ' -^ I I j t 4ibjL:>JI CjLuI i nlll (j n 1 III (j^ 'jtA^ o' 

rljtX.tl I "i^liii LLI tliil-^ i^gjJI |_5^iill 
I j",A,^ . 4ilt I ^1 J t;^ •, 1 1 jj^ \j_it ijfJ\.xju^\ : |_^jJiJQ I LJtj 1 1 II T I ' ^-^ ; ■ ^ 4JL^>j^ -I 

<i^j_c Lo j^^eJJ La n_gjJLl (ijtj^jiij)) J "icLciai-l (j-« JljV Lj^L<Ci>-l ISjLji 

SjI^^jLO jJS ^^y^ «LJ /cSj>tJ t^^*-^' LJ3-*'-^^J (|4_UjJu1 ^l^^-L*)) ^Jt i{jjy-Ca£Lz\ 7C_LX-iD)) 

jj^ JjI^ dJJi > jTii III Jl2J iSj^ijj 3jLjS (jJIj^I (__).ia-Lll aa.i>-j (j^^till i«_lo 
j.£LflJI (2>JJjl jJ jjU'll Sj^JaJ CjjLj :(_^jJlJLII jJ_iLjJI iLtuljJ AJl*.j^ - LJ 
5j o<"ii II 111 (JjjJI jiLuJkl L*!! j i_t>-Li^ Jl^j i(jj^ Mull (jj-^l (j-a (_yjj3l Sj^liJI 
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(jj/jJljJ SJlJJI «Ll3 <A^ J jt^j i(9 : 127) cjIj_4_«JLuiJ,I (_yJLjil cjL«J 3.<jIjJij 

(j-u iIjLiill jojj-SjJ 4j.4;l2JI jalSLs-^lj Sjjiill CjLu^JlII J '^r- jj^l ^1 i_jjij 
(_5JJI (jT^pl f<i-a3 flj^ ij\ JJU dJJij i3iajtlo jl 4jjIJiJ CjUJj 4jSIj uIjUJ 
«1_<jjJl^| 3 J ' ' J ^^ 4 < 1 II (ji -1 j al ,':."st j_3| ja^ULl (2>^ Uirh'JLJj'^' "JJ ' ^"' 

cjUilLi fljjtj i_ajjLJ tr^jtjj^l (_ylll 4jjjjj^I i^jUill Jj-oI (_yji (3_uj^£LuiiuJI) 

A^ajuu^] 4jjJaj (j-a t5_J*^' ^^Sjill ^ -« I "►"j iJlilj ij<ll JajituJ i<ijjj|jjljjLjL^I 

3JiiII cjIj^'j JS[^ 3J(iII Sjjilia 3.xj/ljj (_yJI cjUJ Sjlc ji 3JLI SjjiIjj (j^ «l>oI 

.(_,.«Jj<JI JajjiaJI 4JU.j^ J>»-jJ liiljij 
(_yjj'i/l SjljjiuJI ij^^l (jr^ (J-iiajiJI ^^J^ :<LjjjiaJUI BIjJJI *ji3j4Jl*.j^ -^ 
j_ajj| <LuL(j (jj3 ij-*^ lS'-*-'' «J-J-"J-^-i^-i JJLbjji)) (_jJI (__)ii:>JLI dJiill joJjiJ 
3j-3j n_gj < I II (jjjjjJJ 3_jj^:>J.I 5-lII'C mi VI 3jLI<ij I 1 j 'J ' 4^j^lj J^Jiilj 
j^iaj sLjjiIjJJ (_Jjj>-I (»^i^ (j-o (3." " "-^t!^ W:' ' .'"j ^ '-*-^ O^J CjLuI i nlll (j-u 
JLia /<uilj jj>-l i_jjL>- (j-oj n_gJJ«ill TT'-'-'^' (Jri^'^'^J I j -l j ^ '"j L^jJeJjUJ CjLkill 
(__,Urtll (i^lSLII t>JJ U^'-^' L7^ (■'^^^''-y lS'-*-" S-«^' ^Ltij (j^j^^jjjjjjjj-(_gj J-i-^ 
. I4J (JJ-SIoLlII «Lj<jLxj l_gJJI i_j^iill I-L!jI I nil ji 
ajLjalll CuLV^I (_y^ (_yiLL;taJI i>UoVI j^ :(^>»iH 4^jil lM^jo 4Jb.jj» -J 
Lijj-aU^ (_jj| 3jj| i^-'tl jJ^J Sj^j^ulII CjLjSjJiI (JjLjo j_y3 sLlajSjI (aLu I^G 
SJl>.j) phonemes oLioJ^^ (_yJI 3_La^lSLII ajLiVI (J^i^ fOJ I JSLaj lijJj'i/l 
morphemes cjL^j^jj^ ji CjLio^jj^ (_yJI 3-j5j-I.I cj\ oKIIj i((_g^iill -"'j.^tl 
«i_5jJl1I)) jj-aiiJI «_o J^UlU Ttjj-iijJ I ((mismanagement mis+manage+ment 

(_jje_Ll,l I JLA 7"'^?^ f'^JJ 'l5.>*-^' (JtS^LxIlII (Ji-jL^ "ijLSj^ djLjLila (<i4^J 'l5_>*-^' 
-Ui-t-i-o (_j-L^ l)^' ''^J'^J ((jt^J-'j-'J-^O '" ."J '^^^ '^^!-»^ (jr^ (_,1j1t"II 
43\ i jSj^ ^Jtlll »_a (J^LtiJI (_y3 "J J ' '" '^ J-^^ J-iS ((^yjv^^jjJi I) ' aj .^tl 
jj j !--■ S-j-LiAII 4j_5J(lII (JIiLlLulxU (_jljl-a-~ill tfLsoVI jj jl-^ S^'j .S-uL^J^I 
^^^1^ Lj/Lj/I Jijijjij (_^l 4.j-ojjJi,l (_yjij n_gjJ(UI (jjjjjJI (_y3 4-iSj 1 1 II 1 1 <ijj/jjJl,l 
Lfcj_LC. (jjj i-.ljU.ll JjJ^j (JLjLS'i/l JjJjJ ol^JII) jjfcljJoJI 3iaj>.>Ls 
J J ■ •■ .^ " t (jj/Lj/L^ 3_ujijJI r-iUJJI jl i^jjUJI i^jLiII jjpll «>?JJI o^>*J 

.(_^^^jlUI lLsI I II mI ^^l^Ii 



S^l 



time Sj'il .^^Vl J.m^ . nllj ((_yJliLll Jj^ajill ,j^ 3 : 2 Sjjjill jJiJi) (_j£!jj^^I 
(_yjJI cjLojAjlII 3-j-«^ l>"U^ jjl£LaVLj jLi-aj i(_yxjj^l «i_2jSjLo» J series 
linguistic t_gj i 1 II ,_>iajL2JI (jlj L«^ i3_jjJ(_L!l jj_ojJI J_<j^L<j L^_L«_»iaIu 
5 I ji^^l 4jjiill SjjfcUaJI aJJt Sjjjjfcl jjj| Lxji (_yJiSLII JjJjeiLI redundancy 

La (jLcj_<ji j<s_^_lSJj 1(_j_<iAJI (Jjljtlll S^iajjiJ Ij-ji-i '"■« '^■'- JiS dJiill (jlj 
dJiill (_yJI jJiJj CjLajjUtl SjjJij jji IjSjJI LoJLi^ jsjijjj-aj LLai- Ij A .~,.~K\ 

1 j~ J '.'J I j J "'^ • " (jyJI jLiill (JJJ 5j^U ,,.ll L^LlUo VI SJiill ^ jii-Lj V 

.djLjJLtlll oJl^I SjJjII Sjo^jJI L^LJIj 4jii.ljJI 

(_ya^^L.L<>^l jj j^'-' i_x^Lu3 :4JlJUI Jl^iwa ^^y^ jJ ^j U L iSJ I >li \'>~ rill ?Jb -^ 
CjVLa_a (_y^ 1 4 1 "i -»J, I 43L0I Jiitlij/I (j-^ JjJ-iji (JjLflJ iCjLlLuujVI jj>-lji 
(^jVI oVjUm O^L x_3jJLo j_<fc Li^J i3_lIVI S-cjvjIlIIj (_5_jj<ill Jjialll 
(_gjJlj i(_jjj'i(l 4_L>-lj^ (_y3 ^j-LLitSj I (J^Ltjj (jl (jSju ' ^_;'^°' '^D-^ Jjiflj 
I ^ • "'I ' dJiill J '^« " x_o iCtje-JI jljJa Vlj » U^ll ij-o (JjjL-uI (ji^ '^LJ I ij-**-* 

3 A L ,^tlj j^^j^Lj^I jjjjcHil (jj jG (jl (Jj^ LdJjij I L^iiajLaj LfcjLa^j L^jIjjj 
3_lJVI 3.j>JL«J,I ((SjvLji)) J (J^i-jdl ^^ '^" 3jliL^ 1 it j i3.SjSjJI Sj^Jilll 

d-LoiaLj^l (jjLjj<3l iJ-<-ulj JJl^j-i ^<-»^j tAJL-LI ^^.liaLj^l r'i^j.aJJI ^-i^j — j 
5 jl j "■ (_y^j I formal theory of language 3_j}— oj-!l <Jiil « 1 1 3_jjjj^ 3 jj ^-^ " I 
ju (_yi^ generative grammar ^j-jJ^22\ j^iaJJI SjjJiJ -"'j j*-^ cjIjm mo-^l 

La 3-Aj i«LuL.ujVI t-liLkil ^_^_xIdLjJ| r'!i^_<i_(jl ^j ri ( III * ' ^" ' t^S I ria^ Ml" (^^-*-J 
5_jj_la_(JI di-o-L^i jShj iSiuJijsJI CjLuI I rill (_y2ji>JI 3^LLajVI 4jl Jj j-jIIaJ 
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(JliVL>- lJijj-3jj jI diiloal CjLLj^ (JjI:>o jji (JjijJ (_gjjiill (JjjjJJI i_ajui - 
(J_i i(J_«.j>JI sLiJE-ca (_5-Lc (0-SL>JI j_uL«jiJ £L<ijL£ ^<-i^J Ji JjjLjiuJIj jljJaVI 
djSLx-l l-i^J^tJ ' La SJlil explicit tlJ^j^ (_yi^ljj (_gjLjJjJ ^:aJ J-^J J-* '-SJl^I 
JLclj^l JJ-* 4X,J_<iJ?E_4-l 4jtijl ^JLA (Jj^ jJ-« L^ 7-^ t flU jJ_<iJ>jl 3t_UlJV JljJ^ 

(_j_Lc J ■-' '--' = r-+ (__>^ i_j + (jjj I 4_oL«JI 3JjL«J,l jdjj Lo LoLxj i4_L»l3u^l 

diLul^^im 3t_L<iJv JljJ^ ji .«U_<iIl:>J,l ^ z^^^" . .. t, I , U J 1^ *.■ 1 1 •_x<i.>. jjLul (J_tjj_u 

S-LjL^J^UI cjVL>JI (2^ j-^ ^-i-'^^ SJLjj-iaj 3_iSL<Jil Sj... i : ^tl jj 4jjjl«JI 

(^LiUjl (j-C. L^Lje-iJl j_<k (_, r>>m (_y^ (j^-ul I rilll (J£Li jjl^ U'^-=>- (_,lf - 

(_5j_i_Lll aj-a-tJI (j^ 4ibtj (j^ (_jSLm^j I*: i" j^j ilinguistic difference-i_gj_«ill 
ij\j iSij~i~n\\ (<u-oLaJI (_yl^ aju^jlu cdJij i(IO - 1 27)(linguistic uni-versality 
(_ji 1 1 j 'J ' (2)JLlUIj 4-i1 i'ITiII jjil^Ja j.ujJu aLc ^:5=-1 (_5-!I (Jjj-o^I ^LlLi CjUtill 
JLila'^l i-jLuj^I Sj^Lb jj,,ii^"I (jjL^KcLoljLieljjl (_y^ i^JJIj ^ ...A'w-.ajtl 

(_,_Llj Jl2^ i|_gj_i_JI (jjijjl u^ 3_L^lj>UI 3_jjJlJJI 3_3jj(II 3jj/Ijj - 
JLiL^I (ji (jlaj'rij i_j JJI SJtil Mentalistic model (_yl<k JJI r Jij.<uJI (_y$wm^j .': "t 

LsMli-l liilj JiUjj.jiVl ^a^IiilSj^l t_JU2dl(_yJI ;3a-iiJUJI Sj^iiJI ^tt^^lu 

(_j_Lc Cjj^j (_yILllj JLjjLi^ SJljLji CjjIS (_j^I (j^-lSjl I nil SjJaj (j^ SL?-*?^ 

£l "»■ A .^ «lie_aj Jj^ ^jLtuJ J(l ^1 «LxlD^p.iLA «L_u^_(ai:>J. 1 ^_5jjtUl <JJ^I t nil ^j_ALka_a 

(JllljLlJI <— ll I n'Slj <ijl«ji!l «L<jijL<Ji.l (J^L>- (j-O (<UJ d-iill t_ll I n"Sl (jlj isLcilJJ 

(jl J-«-J ii_j-j->-j-JJ Jlj_jLj (j_a ^S I rr aj i"i" CjUj-iu Aj < " . j t^ ^ La jJLSjj 
a^^LlJI ^u^LLa jj^ t_$^^S-*ij1 p jt\< ^" , ,.lj t^ oU 11 /c-AJ_L4-i ^j^-uLt-uUl L^J^ Jl>.j 

jlS^ i3_L«i»JI SjLcjJI ,j-« Lc^ (_yjl3m (_y^ 3J(1I1 (_,lr cLu^jJs (_^1 t^jji-'^l 

jjj^uj^SJI »i olr J (jjiAill »l olrj i4JiiII iIJum'^LS (Jj£ (j-* 1 JjjLji I JL2j ' " • j -^ 1 j 
'^J '^ cLo^ua^l I'.lo /ti\ i^\ JUu <Lut2l^l (^k JJU L^j^j.j <:L>111 AJum'A^ ' >-'-^j' 
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^_^_b ^Jj_i5 i^^j£j^\ t rill ^j^ ' "-^ 'II Lai i«LL>-jL>. Cjl^J_aj c3oJ *-^^i-Jti2jl jj_* 
L^J jJj-i 4_LL»_a ^Lj^-iJ 4SJ_«j 5jijj?c_« cLi^^^^jla ^_^-i-i (_^I^^I1^ 2i ^S t n aj t"il ^3^^ 

(_y^ 5-aj I ri a L^ jij_L^ jJij_Lj_<i£L! I »l o 1 r Lai i^j^j . ii-»J,l (_g^iill i-djl . nil 

. LJT SJLUI 4j>JUI 4^Ij ^aiij 

S-ijijjJll)) 3 I '^« " i_xj^^^l (jl^ Li^ :4^jjil,lj SJ^jJI j»_ji£ jjji-tul ^J^J ^ 
I Aj ,^\\ j^jJLI L<jt/s-Ldji ^ij-(_yji 3jJ_lIjjJI 4jj/jjJi,I dJjiajLA CxjlS (dj-LLLaTJI 

Ljj.^ lP-^ 3-jJVjJI cjLs^LjJI ,_>^>LiEl<j/l i-ajL^j ^^t^'H Jjiuni! 3-ii!l 

^jJo-La (_jj| LlI>-L>- Laj^lj i^l-JJ .«lj-<-u J.>- uJ^ sLfllsLcilj (JAJjJiil ^t-jLa 
(jSL«-i I— <1JJ Jl '1^ ' "J j'-^'^ I U -^ 1 1 J , 1 1 J , ^ 1 1 4_uL(j JjJl>- jjLalb JJJ^ 
((LjL-Ljvi)) (JiLa JaLi!'^ 3jjiiJi,l <JliLS^L«JI «_a jJaLSJI (jlajj,! \'jJt J^buj (ji 
idJJLu La (_^i^))j ((«LajL^l «U_lL^I aU*^! (_^)>J ((^j_uS j Jl^))J (( jJ_<C1:>J. I ^j-aj)) 

p K"i li I (j^j Jaj^ ct^' 3Sj"i mi 1 1 <ij^jjiil 4 jiil-^1 (Jjix-1 03-^ iS3^^ (Jj-oIjIlII 
. - J 1 y, . 1 1 J Cjlj-oiJIj CjI£jjJi,I 3£jji J I'll (_yjJl 4_uiL>JI (_5-Aj i> 0" I iillj 
3^jji_a i_j_iLjc_j i4_i_L!l 3"-^ ?'J (oJLlII jj^ i~<L-«^M U ,^VIj Cjl <il i nUj 

5 < I 11 C^l^ q] JutJ :j-JJ-u.i-aXJI 4JaLuiJ^ LJ]i 4J|JLJI 4.^Lx^ ^iLJL>.j^ - .». 
j-L? rH-*^' ^ ^ u ' 1 1 JjJjtiLI Luj^j Ajj^u^lj ^ J**! '^^ yl 5 A I j.^lt 

(j_a 5-a J ?" a SJLvjJ, L^jj^^ Ij^^Li 4_l!V1 3^>JL«J,1 4jL>.j^ L^^i-jd Ij-^x-a 
1Jl_A (J-* ct-^ L-4-J_3 (J_j_ciii2lLll (j_a JlJJ-^j «UjLu_u_u La ^-Aj t(_j o Wll ^ixiaJJl 

■ J if^nll 

4Nrij«ll 4*111^ hiiU^lAl) L»^^i^ 4pNrf UU«1) 4 :9 

4JLal^j ^LdlJ^I ^iU-tM^ (>C I :4 :9 
(Jj^Gjj (J^jjJ "iiillj 4IlL^j iiIjLujjLJj'ill jj>-lji ^^^ j3^j^«SJ 1 jj jl-^ jLLa 
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t4 J i it jJI 4jljji^j (jLcujVI (_ajLlij SlSLa^ 3^^-' ^_5i^-*^' '^t^ ''^^?-^ lS'-^' 

^j''! .^^ Vlj d^^U", 1 Ij cLljIou^I «L>JLjLxiI j^Lj 

LliLiJ -^ J . ^"j itheory of outomata lIiLuLojj'^I 4jjJaJ CjVLa^ (_y^j iS^Lc 
(Jj-iiiill (j-o 3 :4 Sj-ailll jJijI) <ij^L>- ^^ I iu.^VI ^IS JJI l-i-JLjiIj idja^jJI 

(_^l 3^L»JI JljIjj (j-o lillj t_i^L-3 Loj isoftware oL-^c^j-Jlj hardware 

»Lt^"i iiVI (_jJI (_Jji La jjij I Ijla 4Jj^lj Zj^u (<i I mTi (JliLiLl i(_j\jl 4:a^jj vJliLiJ 
.4_j^Ulij,aVI CjUtill jsjLjfc -1 J 1 ' ^" (_y3 'LuLcujVI CjLiill q^[ju^s>- jj-a j-jiS-J 
4_iJl j_pL<^j Jill jLja-'i I III I j * " ' • I l-^"j Lx^ iJli Laj U 1,1 jLs^l 2j_ibLL3 -J 
Sjujj i3x.jjim CjLajUU (j-o 'J^'^^' 0*^^t!^' '^'-^ -"^^'-^''^ '^!Jl-^ SsLiS (Jill j 

Sj_jj_u3 (jj3 Lilli 4»j~~ I III Loj sLiJjJilj <Lu.iiiejIiJI CjLjjj<L>JI jI mTiiI - _it 
j-t^ t_5-^'-*-^^ ^^-"^ ,".tl JjlJILa ^_^ -■■ J ' ^ * (JlAjj^tJ ^^u-<tSJl 3t_« jj_aijujl jJ_L^_tAjj 

CjUIj jI natural language SjjLjLiL SJili J^billl Sjjijjia (_yJLlILij ,^-^,^-^"l t 
j-j^Joj (j-o (3^ Lx-a supercomputer 3x.jjjJI 3^ La cjI jmLsJI j^^Ii -j 

^_^| 3_iiSLI|j ,j-«>-!lj j_Lj>JI Ji>J-3 JJi (_y^ LjJl 3j(ill 3^L«I 4_iW: (<siaj 
4 : 2 ; 3 ajJaAW jiaJl) (oia-iJI j>J-& (_pj, 3jiiillj 3 J \l ,^"aVI ,_jjjij>j| l^i^ij^ 

.(thJllUl jjj-£ii2jl JJ-* 

^ ^ J -> .". " I 4_caL>JI I ' I 1 1 (_p_a i5j_Lj^>JI 'LjJVI («iilll jj jl-^ ^''^ "j 
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3jjl^ (ttiilll ojui I.I U~"j i(«j|jj| J '^.^11 (j-o 7 ".3 ".4 SjjjjJI jJijI) (_j3ljJI 

/QlAJJ /C-lLuJ i«LalX, 4_fl.l-£iJ f<^ U"i 1 1 J /C-lltllil «U_U_u^^^_U_<iSj1 jl t ri" n - _3n 

.<:Li^L>- ^ .-" ^ ' CjlJtUI 
tc-JjLLILS iCjLj-iI I II tVI (»J-Lc iJliVLajs ^^^u.a£j| i"il ^j .U" (J^i.j - Ja 

iIjLl^ Jiil . « jj .U"tl-j"jjj -iCtl-^.ltln Cj^Li j^y^ jjU'll I j . ^ .^ J Cj La J U U 
,^,_SJa_Ulj (_,_»:3Ljpi JjJ.5t:Lll CjVL*L-a L^jJv.JU 5_J^I S^LjlaU 3-ii!l 
d_SjLiiJI 3^j_<jiJlj dJiill Tea 4jl.ail <=^-lL>' (j-a jJJ^u-aSjl Li^J '^''1 .^^Vlj 
CjUDj ',_,'' ^ ' '-^ .^Vl ^(_jJlJI i_j_LJl_<j<ij j<s.ja.j>JI SJLjIoj 5^1 jJI S^LJejiaj 
(JliVLa-a j_yJI T-Lajj <12jj^^^j>-VI jji (Jji Jl^S (3;LiLajJI Lai i4_iSljJI dja^jjJI 

SjLjLiLj (2>c liLiS 3^Lc. 3 1-"^ ' 4J(i!l «_a (jiiLa^mi Ll».^jjSj *L2J (j^ I j^ 

(_y^ «U^ S-4HN O^ JjLjtJujj i^gjJI Jlj I rill jjfcj SSjjjjJI SJiill x_a ^Liill I jUfc 

.jL-aHi-u S^jLill Ljjj.^ 

LJUjlaXI L^^j:S2^ '^J-)^l '^JLli\ f,lai ^2:4:9 

(j^Loj'^l (jLtikJ ljiiJiiiljiji3j).J^VI SJLiJIj^jjjjiJISJLUIijr^^i^lSj^^^ 

(^ Lij^ o-aJtJJ LLc:jj S-jj^JjsoVI SJLllLi Sj^UJI t_JLkl,l (_yaJi] ^L-ol 

■.4^LL^| 3j^LL^I ^Jlj& j_i^L!^ ^^« ' 

.^j^-lLsoVI <L>ltlj dja^jjJI lIiIJLI joiiuLA -' _; 1 ' ^"' - 
4jJL«jVI x_a (J^bijil ^Li-al ^11'^" CjuLlJI (JjLjIIJ Cj Ij li i"i aI Jca-'ii nl - 

.i_ajij.:>JI ojuk Jl£LJuij L^j^j.^ jJlc (_y3 Sjjjij>J,l 4j_)-j^L?>JVI 

(jl ^jjjLj_u1 (j5-1-^ J^ ^j" ' 'J *^ La^ U t, 1 (2>;j^-^^ /ciiaj t ljJL_u1 ^^ '^" - 

.i-ajL^JI 3JL! (_yjfc ijj-iLsoVI 5JLUI 
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L^jj i5-j^ J l-*ui 21 <JtJLllj cj^jtaJlj cjujjjJIj i«^ljJi,lj i_jI<SL!I -''■-'«■' - 

Sjjiill 3jj^l (j^ '■*i}-* J^"-' '^=^ lIi Laj U 1, 1 Ljjv^jjSi (ji dJLi 2j . ^L»^l 

j_iiLii_o ^^ « ' (_jJI (jj I II Laj^ ljj_<lii .(JL>J,I Ijui (_y3 'l-jJi.i-C 5j^ dj^LiJI 
J J , ^ a J I L^ J jUTitl JJ .^a ' M-^" Lifcjjji (j-« ct-'J'j SjLsJI Sjjiill i-LLaji 
<i_Ljl_Lj (_5-Lc Sj^Lc id_LjjjiJI dJiiJI (<ijl«3 i_*jJL<jii J J . ^ a J i<ijjjj(JI ja^Ljiil 
LdJLj JJ .^ ^ tl <:L>-jt (J-IL^-l t^- t -o T L J t-a jt 5jlj_*2_La ^l^j_uj i4_Laljulj ^^'^ ,^^t1 
«L>.L>- (_y^ I i -a- J I lO I Jl^ . LlII <laJJJLll <ij>iJLjLjO Ji_j^^ aLoI d-Lfljiv (_5jl^^ 

liUij i(_^jJLLll LJj_Lia_Lj /j-aLLo (_y^ <dLaLui -^jj ■ ^ ■ jJilll SjLcl (_jJI <ijjiLa 
4jo ( iij ^J J ' '^ * ' ^j '^11^ j^e-Jl JL^l^^ 4^Lu^ «LajLflILa i ljJL_uI Sj^Ll (-_3Jl^ 

4jjjj«JI 3JlL!I xjjiall I jio^^ cdJij lexplict Sj^L^j exact 3 U , , :^ : ^ j formal 
5jla JLLo J ^ MM /<sJL«JI (jl I LIT L^lsJm 3^3>UI 3_ujLj'!s/I (_yliJI j-sIjj Jj 

1 ^"T"^"" (j-o tjl^ iCjLui I iiUI (JLa^ (_y3 4_LSji>- SjJJ LoLc (j-uuj^l (_5i^ '^i)-* 

5JLJJI 5_JLSL.il JjLjj S^UJI ^Hl jl iSj^iill r-jLuJI (j^ jljjjJI jjjt-^ 
^^ * .iij i^jjj^jLl r'JL.^-tjl .>Ju^ ^^* * jt_Ltf3^ aL^ jk^j t^J Milj ^ 0^ t 5jj_u£ij 

(_g^j<ill j-iIkJuJI JL^c-a (_y3 (_yxl«JI sljiJI i_JJla (_,lr JjJjiSj nJ^oJjjjiLv jji-VI 

;4jjiil| r-jLa-LlI tfJ-ifc <i^L£ -^j-^ i-Lii ^ ■-'"'^ ' 

. Analytical Grammar (_yiLUo ^scj - 

. Generative Grammar (_g juIjj iS^^^ - 

. Transformational Generative Grammar (_yL5J>o (_g jlJjj ^xli - 

. Functional Gammar ^■^jt-^j ^jtj - 

, LexicaL Grammar (_yXi:ajLA ^:aj - 

, Lexical Functional Grammar) LFG) (_yA:ajLA ^ ■''j^-^j >=tj - 

. Relational Grammar (_y3>Lc ^jsj - 

. Stratificational Grammar ^^■t-" ^:aj - 

Generalized Phrase Structure Grammar S-jj-stJJI 3-j-LJI (<s_i_4_«JJ >=tj - 
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. ((GPSG 
Head Phrase Structure Grammar (_>uljJI ^ 1 r ur-Hf^' SLjjsJI 3j^ ^scj - 

. ((HPSG 
.Categorial Grammar CjVjil,! ^sej - 
Government Binding theory(GB) 3_lLijIjjJIj iAoUJI ^j^JiaJ - 
4 iil"-^l jLijlSjJI r-iLs-i (3;LiLaj (j\i^\.x-a i-Jj-cj l^j^ "iiill i.\ olr (jiLiJjj 

< j_i_«_«JI MJil J I II (_y^ J'j'-* LSi-«J-" ^b-'^'"' O^" j'>^^' "^1 (>-«'^' tlo-Lti! 
(jt-ul I iilll (j-o (j^ JtS-"^ ^t!^J^' SJljlII jj . ^ a j .>. dJJj ^^ i . j i nil (jjSLj LajjJ 
r-l "^ -^Vlj j U i 1 I J cGjJL>JI din r^iUjJI f^J^i»-l AlX^l (<utj^j(J (_g JJI (_!jj<JI 

,«Lujjj,L>J| iJliLul iiilllj ^ ..A ill (oi^J 
iUjU^Ldl 4^J>>)i^ ^ill^ljJI ljULmVI 3 :4 :9 

(_yiSIlJI Lj^j^ >l£|^j i5jL>JI 3j_jiill LlLoj'^ 3 J :; U : 1 1 Tj:jLliiII i_jJt»-l 'iJj^ij^ 

:4j]l1]| 4jjjijjjJI jt^^Llu (jjkljJI x-iia^l I i ,<v^^j^.l" ^< ^ ij , ^jl"l I ^ .^l.llj 
4 t I I ^Lcal ^ 1 i^ll Cj LlISHI I (J"-^ (jr^ "^rhL?^' i—ll <j"ii iil SJjLa^ (I) 

cjIjijiII ti^jjl SjjUeIII S-fl^illj ^jLulII j^IjjJI ■ t-^ » ■ '-^ cijala .4j).jL>Ji^I 

a ' '"J "" Ct^' .ijjSlI sLujjiJI c-l .>.-^V ((tljii I in")) 3j-^ P'-P' ('-' "--''tH?-*J-^'j 

• iJIJ-lUoVI r'jj^l 

taJj-~iMitl <— ll I li-*- u^'^ «LLiii!l J^j^l ojui (J^^*- (JjLaliiu Lol cdJi (<u Jl^J 

j| Jl^f (JjiSHS sLujjiJI 4jiill (j^L-iii- ^^« ' (_y3 ^^--j"^l jl . ^ 1 1^ '. 1 1 3*LiSj 

i4jjjj(JI JjLiSLII x_o J^Ltlll (_^ t Jj'v Mi" 1 1 cjI^j^ JLic-lj i_ajj^l JlSLif 
j-j!;^ ^ JUJI ,_^ U^ . J>LcVlj JIjuVI a^lj2n_^j .U.lji-lj VU-jI 

.(_yjjj(JI ' aj , ^ 1 1 cL>JL«Ji, 4_lI| (oiij ^^Jjlaj CjVjLa^ ^j^ 

5.1LLi. 3ji«^ (_yi ijjjLjoVI (JliaJ (_y^ LjJI ^jjJI 3-«iII ^Ijlj1<j/I (jI 

•■(j-^ J I iij'ij (j-^ JJ I III lilljj L^jjiLjiI qjC 

4jJ_lLsoVIj 5-Lal I nil CjUUI Jl2c I I j" A.^1 3_u^jlII 3J(i!l (jl iJjVI I iniitt 
(_y^jJaS La^jJI jJiill (jSju sLujjjijjLi^l ^Ij.^All i^jLjLl .U , "'i^ " LifcjLjIl^u 
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.liajjij^l ^'-^ Ct^ Jl^^'^I t_iMj"i II V 1^ lj-a-"i I II a SJjLa^ ji i_yj^S.jui jl-^'" 

:i_Ui^jLiJI -* J ■*- ^-~ ' ■■ — LJ 

i_3j_»^lS (_^jj>-'ill ^Jjiill dlLj" I iiU (JJJ i_2jj>JI |_gj"i I II a (_yi^ id-UjJlJI <iiill 
(JL>-jV Lajlj-a iJliLaj 1 < U (<s_ki_i l-j^j-il2 Aj-^Jui tcjj^Ij i(jlj i nllj ^sk^\^ 
L&jL^iil jl d_ujj<JI ^-.j .^itl icLilaj Tc-uLiil CjL>-^ (j^ d-UjjiJI ^—j .-^'tl 

.3_ujJi,l iJliLJliI Mill f_j\c 

' " ' ' '^ t-i) La^Lti, I Ll^-^^jSj i (jjjtj ^j^^ ^ 1^ • rt ^1 SjjLJI JlaIj I iiII (j-4^ 

<:lSLl<Ji,lj I JiJcSj aJLalUI vIjuVjJI (j-a 3^Litjj i_^jjl1\ ijls^l TrjLi- (j-« '-^l --^^ 

CjJjSjIj jj-iiAj Sjjijt I nil <ijjjjLll «lSli<Ji,l (_y3 dj-aii- (_yj^jLll (j-IisjJI (_y3 Ji^^^l 

A^J-ull^iJI LJLul iiiltl ij^a^- f^ 4^<.uLuVI Oj^uJI t-Tjl^ -ii 
(»L«ILifcl (JljLa^^jdl iLfljLjiJI CjI I III iijJklj '"'I'lj jll 'J j-^ (j^ joijJI (_yi«-3 
j_li_il) . I I J I U 1 1 ^^jal Jlj>JI (jjj 3_j_5JiiII LulaLjc^j UJufcLjLAj LuLtaL*. 
ul)lx,j_Ltf3j_a i^j^ «L^^_4j?E_a Ll5nj.I1^I citjo. (^jjj jLtJl ^ i^^tl ^j_a 2:3 *. 6 Aj ^Atl 

. LJI ^jjjjiJI 3JLUI 4j>JLt<iJ 3?U"ill 4jjjjLuV| cj^jtJI 
<Mj«ll 4*U dtlLStaiUiM) Lft^^;;^ 9:5 

li'^iiin gli^-^^U aljISOU^iidl Lj>.y>iSj I :5 :9 

ji jij iCjVL>J,I (j-« Jt!-^ lt^ "^-y .^^ yl ijli Laj U 1, 1 <J^ ^\j.xlu^\ (jS-aJ 

•j .^^11 V (Jliil Jjj I II (_,lr L^la 
i_aj^).j>JI aI jLja-"ii III CjVjL«ji£ i«L«iII Q^[ju^s>- (__)iiJLiI (_j.<iSLII /<ijj.2jJI -1 
i5j^< i'iII (jjjijilj i^jiiliiil <ijjjj(JI ^ ^j . ^ I ^ "a '^^""j '^11 jLu^lj iIjLJSJIj 
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,::,lo}la£jl jioc^ vj^' 

^ i3_i_4.JtJiII oljij^l jl i4jjIj^^I uIjVUJIj i4j5JaLlII t-uJL^'b/l f-l>i!j 

i_3j^>.j>JI aI JlJt" I III ^IjJ (j^ Cj[j^[ju^s>-\j i<laJjj(JI jo^LJlil (_y^ S-aJij-" i nU 

(_yjlj^l (_>.a-iJI (_y3 A^ic'^l »1 I iiij 3_j^LijJlj 3_u^liLll jjjijsJIj lIi l^j.j>J I J 

.(jlj_aJI liiLil'il i_yjj.^JA,\ jsjajiil aIJlJ-"ii iiU cdJij i(_ij^.jiuJI 

^—j '-^ ' II cjL^^Lc jI 5-jj i 111 cjLS^L«JI qJsjljI i_y^iSJ\ ' ^j'-^j"tl - (_! 

ji (. . '(j-"J I ii'^e-a j»l -ij.^:*-« i|3"' '"' ° (*' '■'^'-^) -^J-^' "J-^ '^^J-'J i(. .ijLaJ>. 

.S-alikil 
j_iiljJiJI ^^ * ' J ^ . ,. ^" ^^^ dJJjlS . ^ ''I . ^ ^ V I (JjIjtjJI aJlJt"! I 111, - ^ 
(I J_j^» ja^j^ ij-'-") (JL'ii^^l L?'^ (^^^' i_AiII 5j_ifcUa J J • ".-i" (JlLo Sjjiill 
j3l^ CjLuLx-iUvl ^jojo ^_^^ (J-**:!-'' (*Ti-*^'^i L-Aj-t-ii^ ^jyllllj i((i* )Jl>.)) jj-« 21 JlJ 

, 2 a J U : 1 1 j^jj 3_i^IlSLI,I SJlJJI (_, Ir iLJLs- oLuL-^ra."^! -i 1-^ « " '— 'j^J 

.(,_^i) ajVjJi j-^Li*j Sa^uji ^j^j 

A^jjJI 4^1:^1 4^Liij3 ^ LJUjlall Luv^^:^ ^IjL».:LluI 2 :5 :9 
«Lj_1^j.jlJ 1 «LjLI1SJ1 «La^Iii_La Jt_a jj_aljtjjl ^_^ ^^ u -t^SJl oLflj-LLaJ ^«_A| ^j-* 

4i.jjjiil,l sljjjj I automatic text reading 3_ujjlII ^^j ,^:I1 3_lIVI 5«Ij^I /oJaJ 
SjjjSHI CjLjLlJI af.\j2i (JliVjljtA ^^'' ijJLuij iprinted 5^j .Ull y\ typed 

. JljJI JaitJ 
, - , . U a Jl^ d_ujj(JI ^ ^j . ^ ' 1 1 4x.LiL>j jL^Iil Lol i5*lj^l ijji (j^ '-'^ 
al JJelLj/U Sjjl^ i"i-»- jir^ij .jl -1 .>.ll I jjfc ^^^ 'jt^P llsjjli diLajUU Lt>-^jJSj 
iTT mi 11 ii±xil!l) 4jjjj(J1 i_ajij.j>Jl JoLxJI -' 1-^ « " JljJjJ f_j\r jj^l dibuUs 

j^UiuJl ukiJLijI jlltil 4jI:;S1!1 ^IIa-,. ,Ij,,. ( .^"■Ijj'H iSji^jJl i(_yajSL!l 

. (_ij^_iiuJl (_jj|j^l (_>.Q-iJl 3-iLo (_y3 aJlJ-"i mill 
ij,±fJti\ L^^a^lU 2bl£ LJUjlall Lu>.>r>^ 3 :9:5 

x_L«j5Ej ALLflJl uJ^ ^J-^'^ LttLH'-" ' aj , ^ 1 1 «LlI| Cj L>J Ijla SJlC ^^JjLaJ JOJ 
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,::,lojlS£jl Lp^Jj'lVig 6^JSJI 6.siJI 

« jLajl » 4 oKII i^Llm (JjI:>o joj i((/<ui)) J ' ^" 1 1 J J -1 . >. 1 1 J (( LjcjI)) <LaJ£j| ^^-^J 
(j-o til l_<j-LSLI I (j-JJ-^— i-I «LujiSLjl!I 4_lL4Jl1I Jj-^j^ ^ "aj , ^ 1 1 i_ijSjIiII Lai («i_g)) 

LuLajjl aLlUIj ii-j^ikil (_y3L2iiVI t_JLlII (_y^ jJljsJI j.4j-^(_yJVI i_2ja^l 
Lajioj^VI t^j i^tl ^UII JjLJ.i-aJLsJIj J>Lc:Vlj JljLiVI oLlU^ fr!-*^ 

(_^ JjtiJLi t_(jKJI (Jj^ (j^ 4.1ialaj <3 Jl3j i3_ujjJI J-<t=ti! (jyJ^I t-jlj^VI 

(^j^jJI ^s^^JJ i\i\£ LJUjlaXI Ljv^^:^ 4 :9:5 

L^lj^l) i'lj'sn"it (_yJVI ^Jtill (iLtiJ (»J-aJ .^j-LLoSJI jl <ij«ill JLl«j^ ct^ >Ij-<-u 

Laj i-ajjJij (_)-<>-»■ i>l jMilj tLjj-uij JLtsi (j-o 3jJj'^I Lajj^Li^ (_yJI (parsing 

itLo-jus ij-ii- ' J J * ■^ " '(J^'-^) J '^'"' JSJ Sjjj^eJjl (—fljUa^l JjJL>oj i<ijLi 
Iji-j^X-l cdJij n_2jJj>J,l (2^ (__)iajjjll!lj I 3*"^^J ''.'J "^ ''"^^ '^^J3 (• • • 'J'-^ 

L^iSLJ^jj LJI i_U^I M'j^k f->^ 3JSL<iiil j^j 3JSLiil 3jj:;SL1,I 3jj;jlII 

<ii^ (^^ V Ij-i-ii:^ 4Jj5 (_yk: 5j>Lc: .3^i^Vl oUUI (_yJI 3^jjJI (j-a 3J^I 
. LjLojjI 3jjj:e_(JIj 3_uLa^l ^LLai.'i/l i-Sl mi'i^I ^laj j_y^ 

(^jjiJUl ^L-uilf ^Lo^VI p j-^*' ^LJL«jJLdl L^^jJiSo AIJL9U.LUI 5 :5 :9 



SSI 



ALkJ (_^l Jj_u3jJI jji LjJl 2_uLuJVI uuLiUI 4j>JL«I (_,.<u-o'^I <_aa4JI 

j ^ -»" J (ji sU (^^Ix-i V (_gJLllj n_2 JL^I \jJt jj^-- ' oLsol (_y3 'Lul Jj <IjVjL;tA 
( _, S U i 1 , 1 j (_j.<^--^<.l I ^^^luA,\ (_yl^ ((dJiill (_y3 (_j-L«J,l))4li^»l, (_jjii«JI t_gj ir^'ill (jjj 
.j>LL«_a J J • "■-'" (_y^ LlJJijsJI jl CjJijsJI aLLo ^i 4.jjiljJ till jiSj i(_^lj i nllj 
3_j^jj^|) 3_jiijji!| 4j^iill CjLsjmi r-LlJ (_yjLojj'^l -' j'-'ll /oiaj (_y3 ' • ■ ^j 
/oJkill tf juk i_iI»SJi (jij Jj V dilj (_jlr Sj^ic 1 (S-Laje-'t.Uj 3-lIVjJIj Sj^jiajjlj 

: 2 Sjjjill jiiji) ^«jjl-^ll g| iri-re^ tjl iri'tVI L^jJiJ(_jIlII naive S^jljJI S^jjdl 

.((jjlill Ji.nnll (j^ 4 
^^j ,^ I (_j_Lc (_jJVjJI J J I -a- "II i—xjJLjii jjjl-^"! diVjljtA 5j^ liJLLii 
LdJjSj i(_yjLLAII jjjjjijJI CjIj.^ (j-* IjLvlj Lcjjij^ (_ylaj(3 5j_u.ca3 4_uj^ 

. ISjjoLlII rcj[^ (jjj'-^ ("^4^ 
ljL^I i_uJLulj ^^Vl ^LUJI J:<Jbo ^ LJUjlall L^v^^J^ 6 :9:5 
J J I t" llj --I .^ ^Vl i_j_LjLj<i I j j'a CuajJrli u\ (_yl!l tllVLsJ,! j<uil qjB 
,anj\\ ; ^ J jjjjILLa i£CljJl»._j ^OI^ ij^j'iil r-Liill (J-jLaHj 4j^L>JI liJJj i(j^jjjiill 

•.aJlnJI ^Iji^'MJ^ij 
j3j;U.*SjI I jj"*^ AjiielLjil (_jlill <ij-ulj jJI 4JiLO^I j^i (j-«J iCjI^pJI jj-^-- ' -1 

. (19 : 145) L^LiuJLj (jjjij-Lojji jjjjj jj^ Ji^inil ((SiLJVI)) S-^jal^ iJt!-^^ l^ 
d-ijiljj l1*j_>^I Ji^j ii—iLlSJI i-j-JLijii ^ — ''I '^-^t ^_j.<iSJI /ajj-SHJI - i_j 
Vj i(Jjjj>JI (Jl^Iai '-ij^L>- (j-a (j-U^j-aJ,l sUjal ^^« ' i_*jJL<jil (Jjljtll iCbJL*. 

( (Jj^l tJl)l^^^j_i2_a /CJ?E_«_a J_JjL>iJ O^p* (j-a ?t_u_u^J j^^_j-<j_*J ^_^1 r'Ll^^o L^t dJLlu 

«Lal JLJelLjil (_f Juaj i4 iil"--»J,l 3jjje_L1I i_jjJLji3| JtJJjJJ i L^ <ixl JLJelLijil CjV Jjtaj 

4jjiljj^VI JjusJIj iconjuncts J-«^l Jajljjj ' I j^lj"-i ■ adverbs i_ajjJail 

. <ia^Li.j disjuncts 
. ^(jiij I II ijj^ »lj< I'lllj i^Lijal ^Lj i_JjJi, (_y^jjl3jJ,l JaJcallJI - _>. 
(jlj_2_LI ijjuj (j li 1, 1 /<s.ja_«Ji,l r-lj.jJtjjj/1 AU Ji^j ' LJl (_>^j ir^ill iLlmj^ -J 
^"aj ,^tl »JL»Jil j»l JLJtljjiLj lilljij i((j-iJ-j I'lll i—iLo) (_flj^jiuJI i±jjJi:>Jlj joj^SJI 
, Jj-aiJI I jui ^3:5 -.9 Sj-iill (_y^ «Ull Ijjj^l |_5JJI (_yJVI 

^^,j;jLri (VMiXi <u:^ 3ijl£ LJUjiaXi l^v^^:^ 7 :9:5 
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,::,lojls£jl Lp^Jj'iVig 6^jsJI 6.aiJI 

<d J "ir ^ 1,1 LLLajt ^j_ALlia_aj i^LLaj-aj 5jL>- *Lajl (j-« ^jy-ijJu\ /cj?eju,I ^_^iju 

aJ-it I— il J I III <iJu3Lci LLa i±jjJi:>JI i> I ii"n Vj .!-<! -»lu ,^1 1 ^^^ jL>. j j . ^ a j 
: L^l < I III JJ-* ^'J' i-* ^^* ' ' ?«-Jj-i-u ^^^j-tuj LlA ^^ A"si , ,.j N ^ ' ^ ■^" '^j'^' 
(_y3 word formation CjI <iKII (Jjj^ (cjLJT) JjL^j (_yJI SjJiill Jj-<t»- -I 

S-Ljj-jJ,! djl <i K llj i(SjL«JI 3j "" J - •^ ' " 'Cr-^' tjl iii'tl ijUl Jai.) Sj^jiil 

. (SjJJjjIj JJ4JI (((_yJl^jJ))) 

j_3>-^ 2 '-ij;t>- i(_y-ijJ>JI (_j-o-'a-'».U iJjjtaJI (_y3 (_yiEJjLl!l JljlJI (JLi^l - ^ 
CjLj/IjJJI i~i\ti i^Ij I'GjJLs.j JiAill jojji^ (j^ <ijJL>JI 'LujjiJI jo^L«J,l -1 '■-' « " 
jj ,^.ll j_a (_yl^ JiLiJ'jl (_jj1jla ct^ Cjijia (_yl!l Cjlj-LtjJI Juusj^ dj^LiJI 

cjLj_L«.x. (j-\_i JljjiJl 4 , Ml (jJLi^a sQ^LiJvj «_<i;>J,l (j-v jL>JI Jl .^,aWI -^ 

.3iil"-^l oVUJ,! (_y^ ohj-i^ (jriji-aJI Aljiiei-jiVlj i(_yA:KU(II tiuJLaOJI 
. 4-lAJe-t-U CjLjiIjJJI (_y3 ((_yl«J,l) SJVjJI J '^'rr- jjjii^ - _ii 
5jL^^j_a JisL^-iL-i l^-«1^^Il11 aJlCJ i^«j?cjLi,l Cj1jij_*ia lJljjju «LiJ ^_^_Li3^ - j 
uJ^ ii—SjijjLA CjLiJ idJ I III! (j-« "tO-*^ ".Sj-i^LiJI LliLflj^jiIlJI eJJt 4J!Loi (j-o) 

(. . i^^LLlI ijfja (j-dLJ Sjj ina 
joJ=_»J,l '>uu-i (JjI:>o (_y3 d_U5jjiL>JI CjLuI i nil SjjLsJI Ji^^jsJI (JLiil -j 

'J j-^ (*^-^J lautomation j<ijvL«J,l 3_uSLo fj!s LiiLoymi Ll».^jjS[j al jj-" . nlj 

.^^lUi^U J<^l 

pLa-j"ii iiV Sj^Iallil i_xjJLj<'i/l J^li- (j^ aJlJ-"i I noil J .^"ai S^Jii. j_i£jj -? 
Cj|^^^)-im /c-il^^ r-lj-j^tHj-ulj ' ^ ^ 1" "»■ rt J J '^ * jcjsejlXI CjI JijjiA j^>-^J tCjLa^U II 

.j_u1jla (j-* f>jLir"i I iiU i>JjLaj U, LlSj 
j-ja-^v itLSLjJLi ^'^■j-^i 'J^) idiomatic S-^j's m II j_j_iL«l!l j '^^ - <_j 

(Jill -;e-a i(_yj| JJLII (>a'i/l i(_^LSiLll J>iJ' • lP-*) ^^j^lj'nll j_uL»lIlj i(4j3l3JI 
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f_j \r ijJaj (_ylll semantic shift 3_lJVjJI 3.^vlj"^l Sj^iLIa Sjj^Ut^ - _>. 

(_y^ Ig-al JlJ-"ii III J-Slj (j-o iJliI JijjJjJJ 3jitL>J,l (jjmi ?-ljj-" I lib /o^mi *l_Li 
ja^L«J,l I j ' 1 '^""' (_5-lJI diljj-jm (_jjljLa (jl j-^ia Jiia ,^jl«^tl ^-^j ,^'itl 
jjl j^l dJJi J-^jJ I JjLiJLi S-aJjtHuiII (_yJl-«II J-JJts- (jiiJiJ V 2LjJLlLS1!I 
)» J I iijUj LoI hJ1i1.3j rt<iU 5jaJL>- (jIjla pljUjl jjx. i—iajlu 2 Sjjiill S^LiJsJI 

4jj-lL>iJV1 J Miill jl ' "JJJ^-^"'.""' "^'^ lS'-^' cdJi jji S^^ji-jJI SJl^I^ (jj/Lj/I (_,lr 
^ 1 jl I tfjjfc j J ^ -►" ^ ^ 1 j -^ ' "J ' 4jlaL>- x_a (jjljillu iCollins j-uJjS S^jijjiil 
(j-o 1 3*ji"^ ' (<i^ corpus ^jjjiill ^^j ,^',11 5j_ii. jj 5j_ui SJl^L^ j_l3jj (»3-1j 

,* iljSJI t t_JL_utj iCjLC^a^jJLl jj-« I < ( iilj L^LLij ^^ '-^ *" Cl<_jj:ej iCLlIL::e_a jjLciiA 

3a£:l3 3_j43cjJ 3jJ>«il (jyJ^' l5>=«^' JijtAil ej^jLs^ J^Li. t_(jKJI aLs JLSj 
^ "aj , ^ 1 1 T^JLiil aI JiielLjiU Lj^j_i^ L^ijL>o joJ i4_ujjlII ^ -^ j . ^ i 1 1 Sj_ji-jJ 
. 5.aK (j^jlo I 2 (_,lr JJ>:J La LJ Lv l^o-a--». ijj JiSj c?-'^ ' 
^^lU.^tl J.4JJI («£jJ «ljl£ LJUjlaXI Luv^^Jiio 6 :5 :9 
«L^|^ cLS^I I II II 'ijJkJil\ (_y3 I j'"* LijJi:>o (_ylll 4-Lo--y.<A I S^j'ill i_uLjtJ 
sLSjLji «LuIjJ (j^ '-'^ i_jjlSLII I j ' ^ -» Ij (_Jjj>- 1 <Jl!UjL>o Sjx. ^ -» I U . ^ 1 1 (JjU(JI 

•.(4I)4J 

,-il ,^ ,^^.",11 JL^c^ ^^^ 4j^L>- i4_ujjl!I 4j(i!Li 4.ji;»-^pj|j (_ajjQjl Sjjj -I 
-> I U .^ 1 1 ((|J_l1jlj)) J «Ljil£ dj-aj^ (_ylaj(j V LxJ iSJjJljsJI 4_LiflJlj 4joUII 

.j>JLl>-jjj tlg.jj i"ij "iQ^I I iTii III Sjujj 
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,::,lojls£jl Lp^Jj'iVig 6^jsJI 6.aiJI 

3_jijJljJI JjLj/_^I j-j-«-»- j-^:«-«J exponential 3 jm! ^jj ■ ^ ' ^^lU.^ll (_ALaJI 

JLjj-ajJI jjij i5-a-i--ie-La]lj 3_iSLl<jjM£111 ^jjjjJJ JjI-^I JuuusjM JUj*! -J 
1 ijlr CjLj JLaJ , ^ ^ I U . ^ 1 1 (( I '.^Nt j" . ..V" (_y:jEjj|^pjjiVI (jjijJ>J,l (JilxJ lS'-*-'' 
Sjjjji (2>^ ' ' '^^^ I J-* (_7^ 4£^^m (Jj-<t»- 'lll^ La [jJt (Jiij -jj-^ jl I siLp-J 
jjj^ jL£Lj ^ j'a ..IjLJll S^JlUI JaLiJ^I ^ jThf^' Ui)^' ij-" SjLsVl)) 

i<i_i_ijj«JI LuJlI (2>^ *(j-^' ^^« ■ CjUlLII dJJj "^ tjjV-i i"iiiri-%.l jjlj sLujijjal 

«3_<5jjlSJI S-lJLJj-lJI jI 3_lLu^U1 3J<iII Jjj^l (_yJI ^^i»^'i/l f_^ ij^jl>-j^ -' j"" 

.(17) 

(tSJcjiil ■»■ I U . ^ 1 1 J^i.jJ Jl^ju (_ylll ^ ' ^ ' ^ ->" 1 1 j<s.>.L«J,l 4jLfli (»Ji^ " -* 
SjLJuVI jj-jsoj iCjLajUUj lIiLuI I rilll SjJJ <ijjjj(JI i«_oL>J,l (JLi^l - J 

.fjjuL^l x_<iJ>J,lj (_yjjij'i/l SJiill j-xja-o l>ii-l U^f La (_ylll olj^Ldl (_yJi Luk 

(J S i~i IJ iCjLaj 1 < U Ll^jJjJSj (J^^ i"ii III (j^ cH'^ ^ "^^ i<—j2\£J\ ^^J^ 
)> j<i-»-l1 Laj^lj CjLj Jlia i(_jjaiiu.caJ,l (JjjjlII (JL*-o (_y3 I i li I -icj (^jiajytll (—iliSLa 
(j-SL^j iiJ^JJLlI ^ ^ I U . ^ 1 I I .lUtl j^Lal 4jJai2jJI ijjjijjl (JjLj^I j-^^ 
J < I I d_J_<Jl_LJjJ I ^ U ,". i\l I I J^J^^ Ll^^i aJl2j (jl Cj Loj U 1i I Ll>-^jjSIlI 
l_3_ijjjj 1 4_i-<^--y-<-U S^iHI (J_lL>oj CjLajUU j.iLi.iiA sLLlal (j-« ^ -» 1 1-^ ' ^ 1 1 
(_y.3 (ji J *»■ » 11 (S^cjJI /<uJl2jj ,-iI -»Iu ,^1 I jcjIj^ J-^J *'j-^1j -^ 1 1-^ ' ^ 1 1 
.airOir^Vrllj S^L«JI jJKllj ^aa^mi j»ljieix^l 
(_j.3 . " 1 1 -» I U , ^ 1 1 ijjjjj S^^LSV iJllLo^i«J,l Lta-^jjSj aI JLa-" I III J I'i'itl jl2J 
,el ,^,^-^1 I j<s^L«J,l sLbj 'LjJ'^l 'i*»-_^l (<l^.ij l(j-<.<t»-^pj,l Sjjbii Lu-ulj LljIJJI 

(_y^ ^^j-lSLII 5 J ^I :,^tl cjI^j^AII S^jii-J dJJJiSj i(_yx^LLl!l jio^jlll fs^^j 

tiJLLi dJJi 4_liLol ijji .(_yjvjL>JI j3j-^' i_JLLsJ, «LlJ3 <ijjji!l L^^Sjuj <ix.»-^ 

p I iiLj i_2jij_«J,l 5-$j "i Ml 1 1 3_i_ijijjVI (jj "I H 'ilLaL^I i_g JJI ' " ' I ^ I U , ^ 1 1 
(S^Li e^j>«II Siemens (_val<w^ 4^><i CjUrlUir^a dlbj EURODICAUTON 

.TEAM 
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"J jj 1-^ " ' aL^ i_g jJI (((Oj-oU)) jojj/Li i—aj^jjiil < ~ 1 1 -» I U . ^ 1 1 dJLb dJJi dilLol (j-« 
5_Ll£Lo (_y^ (2>jjjLJI t_!jjLll jljljJI J->-\ if_jljuu^\ JijJi::;e-o . J ^Jij< i nil f_^ 

(_, iri'tjJLiI 3_<i£L^I tr^jj (_y^ .-.I^IU.^ll liJj^j i^jJVI 3.«^^lj /o^mi 
cjLxa-^jjSiJu -»■ lu.^ll ^^^^.c, (j^ '— ^'^^^'^ iSj-iill tfjui (_y4jl (jl -ijij • yjj-^ 

Loj i(JliLl,l Jjj in (_5i^ 4jjjj>JI Ll>-^ jJSj] I J dlLajUU Ll»-^jJSI<S <CbJi:>JI 

j_uS (_y3 5jij.Aa Cj I K t I ^'"- ju^^xjll ' • « ' ^ J <ijSj_a jajjkLio x_o i^JLa-" mil 
jJiill SjLcl ij^jjus-[2j\-LM Ujh'^ Lo-i_x^j"i I Mj (_g jJI j^'ill J-<kJ i(jLl>-'j I (j-« 
^^I ijja ^ I U . ^ 1 1 i_xj^^pS 4jjjj(JI (_y3 CjI oKII (jJjSij (CjLJT) i-jjJLjiI f_y3 
i_ijlinf aljj-"iinlj jt i(4jjIj^I Sj-jUoII iTc-uLHI 3-»->I) Compounding JojII (j^ 
jij_)^ 4JjL(jLjj< La jjij kc^jjjjjIjjli^JIdj "^ t'j '" (j^ L*^ blending 7rj-l' 
l_LoL2Ji, Aim ilu 4"jo itaj 4J^;v LiiLjdjjJI SjjoJ IjJij I LLa jj'^'-'"II (j-* 

.^UJI 

11 J C A 1 1 SjL^vjj ^ l<1l -- I U . ^ 1 I « jj^ 4lIL2^ (_y^ i<:lSj^LI,l (JjjUv 4jjI 

: L^la^jj ' 'J^j . ^ -^ 1 1 jJaLji L^^pSI (_ylll (_y^jJi,l LlxJtjJI SJiloi ^^« ' (17) 

.(((_yieJjLj + (Jj^» (j-a (_^jJi,l A^^flil (_jlr SJVjiJ : (_yiejj LL^ - 

,((^_^j_ujjua + r'jL>.)) ^j_« * o^l .^ J J -^ ^ ' Lt^ 4J21JJJ : ^_^j_uj JLaL>. - 

id_oLc A ^ ,^ t (_yj>.jji,l CtJe-'JI <_JjLjii (_yi^ <:l£^^iJll (_)jjt>- (jIo^H^I JlSj 

U^jSj-c] (_^JlII i_^jj_II J-Aj l<i_l_IJJ<JI dJiill djLjLilaJ j ■^"j V dJI (JjjLjiI (_5i^ 
I— IJ 1 I n? (_^l J-^J-J V 5_t>.jJ,l < ~ 1 1 ^ I U . ^ 1 I ojui 5^1 I iMi nl i»jLjL3 I LLa 4_llr 

(_, S iro I rj-« j-^ ' 1 ij" '*-' (_y-3 t>l i -a- (j t i_j JJI rj-1.1 pj-J J-J '=^ in n t «rji.l » 
■ l-^'^l' r-jjcjJ j^T Jiii! (j-« jJaio x_o JiiJ (j-o biiaio j ' ^ Ij i agglutinative 
^ 'J j « 1 1 «Ljij_i-iiJI L^JjjIjjiJ «Lu^j<JI 4 oKII (jJjSi i_Jlj^ (2>^ '-r'i>^ S~>* 
"iil (_}j id-uUialj sUSjjJlS ^j^ 1^1 "iJLl i"i I imI i_2j^>jla jji L»£ 'LujjlII LuJLlj 
4ij^i^ «_o (_j.<i3=jiJ,l (Jj-oVI Lgjl qlS 4j^ ^ "^ J 3 ' ^ '_' '^^■'■i^ ^Ji) i"^'^ ^^al ^" ,".l 
i4-jl T I 1 p-1 1 11" I n aj (j-<_i^j pLfljl Cjli Sjjc^jila SJl>.j (_y3 , ^ "aj . ^ 1 1 (jIJ_lI,I 
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J I ^~ .':.\l t 4jJLc. 3_lLiLS CjIJj 

3j>-bil (JjLji^I (_JJl>.1^ Lufc 77J-i' i-^jli "I C7^^i^ '^^J^' Lr^ CjI <iK11 (^JjS^j 

J1jl3 : Jii-o) (_^LijJI J-i-a'i/l 3-i.j_u3 i-sLiij^l 5jLc:Li t-JLLI 'I '^11 I jUk 

'.fiuILa^l ^^* ■ * LLA /^_ijS] t^^jJiaj «L^j>-j 7r j i^^gHj i«LL>-^^l * ^ <^t1 (_ixj:e_j ^_^J^ 

((a^^LlII + jl^) ^^"''^-^l jj_* * *Jj-ll ((^_^-4^jJ)> JiAl ^3^ ^UlLat Tc-^^i tj-« -I 

«(«^jj)) jjk JJJ->- (j^Vj (Jj^Lj /TJ^ "^ "^l -»lu ,^1 1 Ij^ r"'^?^ *'jj J-"' 

jjkj i(_yjjj<JI (o^tjill r>I>I "^LLkjj |_5JJI ipjli.ill (j^lLJI (Ji-jJ.1 liiljij jiljljJ 

jjl (j-SLflj tii^L^ lulij-stjll Jj-o'!^! I ji^I 3l-5l<iVI 4lLL j-^aiij i5 JJI Ji-Jdl 

j-l^I ^Ljjij <i3 -1 '^ ^j '" J J ...<", II «_4^ 3JLj_i-3 <il (3jj3 Lojii^ (_^L2jjioVI 

lLU Jj tj rnl ((Q^_L4^jJ)) ^LtoiJl ^^mi 3t_<i:>iJ 5j^^_LiI,1 eUuLi^] jj_« 4-C,l t n" ( til 

.(_yjjjLll LUjajLA i_Jli-3 (_y3 (_yjL^ (jSLiij 4Jl£Lo 

((5jJj3» jji (_gjL^j-ajl (_ycLij (Jj-oLi jjvVI jji /TJ^ Jl^Is i/yJi!l (_5i^ t3^3^' 
<ila iJUjJ^ (J^lSJI J I ^" .".VI jLcui 1^ <ijl I nil SjIjuJI 4Jai (_3^ LdJjj Jtji^jj 
^c_i-olj i((«Lj_Lc ^LJjILa)) ^J^JLaX\ ^cj-uIj i((^^^ILa)) jJ^Lill ^c-i-olj i((^^» jJjlAjI 

.(((jLj^^iJI jjJIjj)) JJJ-ll (Jjijill 'l-»J-»-^J i((/tJ^ILo)) (jism 
I ^ I U , ^ ^ C^sti^ (jl JjU- LajJ^ t_(jl£LII (JjJ (j^ J.tP-'^' JLiilj (^) 
jLvi jjij lon-job-leaming J-«jl!I J^Li- (j-o (cjIjiIII ^ j j .^ 1 bjL^o-iiJl Lp-j-o 
lilli JjlS (_yk: jsIjjLI JlSj ilIuJl^I i^g^jpJI t-jLLiJI (_^ SjijUlII /ajjiUIl 
(^y^Uj (Jj-oLi 4J iJlt>-ji (_^lj (((Jji^Dj ((joiaj)) (_jlllajil (j-u 4£j"i I'll 1,1 i_aj^>.j>JI 
•ilo (j" i"ij La 5^1 I ii" I III i_J J-o (_yi^ joSLsJI |^jL2i! (jj_pij K( JoU't)) jjt JJJ^ 

.«(_,! <i\r i31 olr i(j^-l<t.lCLU» JlLa 

<LJV| ^iU^^I JLtk^ ^ LJUjlall Lu>.>r>^ 8 :9:5 
j-jj-L-i-aSJI jjy^ J^la (jJ>J^iSLII (JLji- -ijl_>J I <i\^ 'Lj-I'^l 'Lx^^pJI Cjlla 
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JUuj i4 joUtlj sLtiiill (_jjl-i^l «t-<t»-^ (JLa^ u^ \-LMjjiLa LvLso (JixJ «Ll!VI 
joJiJ 'J^'jIJ (J ''I » a (_5-3 ' • ^ I Lt-'-" 3 j'il j'.tl oLjULII i_JJ->-l 3_lIVI 3.x^^pJI 

i«Gl jj Lul^ I ^j ,U" L^jj^ l_xjLaJJ I .J I rill I Jl^ nj^J^iill l_xj^^pj|j (JjJjajJI 

«l jI 3_<jjIj jJ computerized model J_al_Ju f_^\ r Jj-o-J-^ I j j 1| ^^•■H jJis-y 

.3j^jtill 3 aj tx ; 1 1 

; <ijJVI <ijt>-^pJi-i 4.flLilI,l 'Luj/Ljial LjLuaill ^^« ' Luk Jl>- j Lijij 

4jvIjJ(^I J^Liil jLS£.l3ji:>LJI t_iJLjj^lj ijL>J,lj SjUIjjjVI J!Uj -f 
(_yJI JjU" ,,. 3j3jl^ Sjjjilj LlILs- 3 j ->". ^ 'J j-^ll (jLa I jj 3jJ^I 3.<iJv^pJI /sJiJ 

4 J Ml jl ^ U I , ^-i ; 1 1 ^ A I J , ^ 1 1 I -n I iiTt (_ylll "ij-iiillj "^joUII (^JUjJI 'ix^^ 

3U_..^-,1I 

i(tJa-Lll tfjuk l^<a J^bili (_ylll I sublanguage 3JlL!I 3.»j^jfu ji subject domain 

jj_a 4_jLjlJJ jJ_j_iiD (_^LLa_J jl Jl>.1j p^j^D^-a ^_yl^ 3^^ 4_jjL>J1 -^ '-^ ' '' /ciiut-a 
METEO allaj jjfc (oJiJjl aJJt j^i~ii\ (j-o i Lj^jjl^j ^iJ-*^ 3jjLSjil CjLcjj^jJ,! 
. 4j I II tj-aJlj 3j^_lL>oVI (j^j La 3jjj>JI jL^jsI Cjlj.jij jo^^pj (_gJJI n^Ju£J\ 
^jyjuui (j-u_J ^ jjS JL>- ^j^\ ^ ^ ' '^"i * ^_7^i^^ p^-uo^l (_^LLiJ JljJlj^o ^ftlu ^ji La 

i3.<i;v^^l 3_lL<i^ (_y3 3jjj(j^J^LiuJi,l^^i jjij iword sense ambiguity iJiiLaJSJ I 

(_y3 ii_JLiJI (_y3 Jl>.Ij (_yi«-a VI L^ (J rijl >LJ^ Ml" II (JLjc^ (_y3 (((j^L^)) 3 o K "^ 
«U ill ^_^_ULX-i Q^L^ ^J III" I CjLcj-x^^I (_^LLaj y i n" t ^jt La L^_uLt_a JJjijj (j-1^*- 

t_ij^l IJL^. LiLp.lj»LtiiII jl i3_L4i«JI SjlclLUI (_yjjLAJ jI i3^j^>j(II 3jiuj5ll 
domain-unrestricted pj_ii5jJi,l S jjLa^ julL 3jJVI 3.<i;>.jiLI joJaJ jjjt-^" jJljj 
.3J^lj 3j.<i:ajmj 3j^iiJI (JjLx^^I (j^ LJU. r-LUI (JJi ^ JUII JUju 
3jjJlI j''! '■^^ Cjs^ r-jjijj (_ylll liJJj 4j-3L>- iCjLiill (j^ c^W^' i_P-*-' " -^ 
3 K Ml a i3_i_Lu-aJI jl i3_uLiLl!I jI i3jjjj<JI JjLla 1^ 3j).jL>JiVK 3ril"i-^ 
^^^Jl Auiaj t^j" I II a ^_^i^ i La «LiJ «Lj ^^J-^J Li^ i4_jj 2i I 4_4.>-^^l -^ '-^ ' ' «Lu_uL_u) 
4jj_ifcj^ iIjLs^iji-l ijJLufcj ijojjcjiil |_gj"i I II a (_yi^ (_^jj>-i 4jLI <1j (»j-2j (ji (3^-X-i 
3jjjj«JL3 ij^loi^ll a\jJx1j^\j ijx^l oLJ^IjJjjjsJI (Ji-ljCjLjiSLII 3_uj(_y^ 
■ 3 ^.^11 ^Ir i_2jj^jJ,lj J^Llll (_jlr iJjiAll aJlSj-Jjij-lLjoVI (j n'Cr (_jlr-^liLa 
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.llajjJI jjLsjisj SjTl I rill J^IAJU^I aJlJt" I n't J 

d_L»ia_«_a ^ A I ", -^ 1 1 I j ^ lA I jttjj^ <_j^Lj<Ij 4_lIVI ^.A^^pJI 4^J i_p-4-i -J 

fiQxi.:*-^ lI^ ^^ '^' * M t^")^!!] » < J 1 U 1 1 ^^ t II ill jj:>- JlUJI («^?e->- ^_^LiJuj t^jj>-] 

3_<i;vjjJI /oiaj '"'^^^ ji^j I post-editing «G_«^^ Jlju MjjJl^ ji pre-editing 

5<i(ja (jl (_yj| "iJ^-uJI (»jlj ' ' '^11 I JLA (_y^J i/.90 -60 (>J La 7-jljJ 4^J ^J-^ 

source language j ' '^11 4_iJ (j^ (.y^l J^ (.,-* '5JT ji (jl^ Ij mi i i/cjv^pll 
i(_p>j.«JLll «^^-l jl (j-i'^J-II i^ "^"lo^a CjjjijJj target language i-SJl^JI SJLI (_yJI 

"I '^ " L^j_3 J-^J (jl (_>Io5_«_iLll jl (J II J III (Jiij (jl 'Lx^^pJI SJLai ijji (Jj 

.^1 1^0*2 1 ^ -^ ' ' I I tj^Li-is 

i<ijjjj<JI (_yJI "tjuj^al CjLiill (j^ d-^i^^^l JjLJ i(_j J I lit (Js i"i tj aLc "ijv^ 

i5_i_<_LvVl i^jUill (_yJI ^jjtil (j-a (_yuai£L«JI j>UoVI ^ S.<i;j.^l ^ lUiiit! 

LjjoVI Cj->^ r-jjLJj sLji^jIlII ' j-^ (j^ jjS'al J J-ill (jl liajsJI (j i ii-»- (j-aj 

3 J i»l Cjli 3 J iii"tj_flJlj 3j3jJ-?>JV' (jjJl ^>*J' iJ-« 3.4^^1 (jl VI ijj'l^l 

J i"i it ^ ^ I *" I I Jj^al l_jjLaj I'ijLj.Cv'^l vJllLiill UjUL-O jttjljlll 4 J I nil u dj-oLi- 

julj LiLjjL>- cASILjiI (_ylll (JjJlII d-i^Li- i(_yjjj(JI jjla^l jjjb*- 7rjL>- LjjI^ 
(_yji i3jjjj(JI (j^ 3.4^^1 (_y^ 3jjjL^'!^I 3JSLiil ii_^^lu!s^^\ jU^JVI iiKij 

Jju I jd 1 1 j" 1-^j" ji^jHil ^^j ,^'itl -1 U « ^ ^^^ JjS I'l'ill c-iLiij ^ ^ I «" 1 1 cdjj 

Jj-aiJI I jui ^ 4 •.9:5 SjiflJI (_^ «u!l Ijjj^l (_5JJI (_yjL2Jl!l Jj^mmII aU^ 

.'LujjM ijji <ijJVI «L<iJ>-^^l joJajJ d-ujiLjiSl CjLaj^l Jl>.| 
(oJaJj LaLu-iil iSjjLaHJIj 'U.fljjlS'ill <ijjjj(JI Cjl i m iijJkl (j-a jjIiS iIjJjI 
t4-ijijt I nil f^j^" I JUb LLa^ fjl>.^ iCjLujjL^IllI ' ■-« < ^" i rt jLLaj i«lJ 2 1 <.«:>- jUJI 
i<ijJVI <ixj>-jjil A lin-^l i_jj|^;*iJ djjiljj (JLiLaLvj (Jliljjj iAj^Ij^ djji ^jj ■ -^ ■ 
<iA:>-jI<J (_5Jjl T'J 1 ' JJJ .' (IRSIT) (jjLjjILi A-uLajUoll ^ ojH'^l ^^jj,l aI^J 
a-a aLsj i((jL«.3->3 - 1 t^ "') 3_i_ijjJI (_^l 3 U J ,,. . tl 3j).jL>JiVI ij-«^l 



tf 



a 



(_^jl r-jj-flj j-jjJojj 5j_ifcLSJu cj^::tai! (_j^ji!l ^^j^xii ^LUI cjLuji^pSLIVI 

.3jJ_lL>ijVIj d_ujj(JI (j^j La oLsoVI 4jjL(J d-oja-^pi! jj>-I 
ILu^l 4J1JUI (oJLuj (<Mla^ 2bl£ LJlajlaXI Luv^^J^ 9 :5 :9 

i-jLjlJLi 3j^L>JI LdJj (j^j La 3J(1II JLa^ (_y3 3-ui-lICJ I 3ja^j.aJI 7-jljJD 
dJLalSHa jj-ikLLa X-fi^ Lr^^ ^lH^ f_^\ Cjljj^All sLLj-a^v «LL«-i3 (__>l3jjLJ CjLjJSJI 
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I JLA i3jLjSLIIj S^Ij^I CjIjL^ <_jLtu^lj ijja-Jlj • aj ,^tl JlcIj^ joijuj (OjJjiIlJ 

.Sjjiill CjLal JlJ-" I ii^iJ «LjjL;LiLaJI (_ialjj,l 5l£La^ 3jjj(j.i3 - 
(Jj-iiAll ijji 4:2:3 5j_2^l jJijI) tLiij"^lj Stlj^l (<ijl«3 JLa^ i_^ dj^Li- 

CjI <iK11 lJu^j^j jjJL>JI (_j^^ijr" i iilj (J.«j>JI i—ilj^lj ijoJSJI AUjt3l j_ujuj 

LJf 4.ft^j <_yj;jJI j»!itSJI jlJ>) is :9:5 

(jjjjej (jj I II (_g JJI /n K"i 1 1 ui-aJx-LM i_^i^ ^jjCAl til! jij i LlII ^ i j'^j ^ J '-^ ' ^ ^ 

»_« (J_«L»_ILj (_^-^i tiJJj ^_^1 A^iSJl j-u_4-i -n '-^ * ^a-uai2j j2>^Lxjj i4j^_i-£3 JoL^-ii 

a^LSLIIj iconnected speech (j^oILlI j-j-c. J .^"11 ^^^iSLIIj SJjjLcil CjI oKII 

.xjIaJLi 3jjj(j-3 Likp^i jjij icontinuous speech (J^jill,! j..<u-tJi,l 

(Jjjjelu LlII (_yjjj(JI A^1£LII JljJjII 3jJjI cjVjUt^ Sjlc j^^j (_yJI oLuj'i/l 

CjLjIJlJ (JJLLAj ' 3 J '-^ ' ^ ^ L^ijL2^ ^1 jt_umi 4.>-^ (j-* dii- jUI ^^j ,^'iII 
.S^j-fl-cil ijlll oKtl |_gj"i I II a (_5i^ j J U ' 1 1 ^^jjiJI j»^l£LI| ^^_ujii! 
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I 



taiU^iflil 9«*A« ^ <M>JI jj« ^ J^l« 1:10 

(Jj^aJLLI L«_iLj Ij-jJLLa I j ", A . ^ I ^Ijjj, cLu^Hll 

i^^-A-LiHiJ A-USJ^ 3t-4lL>JLl t (jl^JV jjS) 1.^Il»_(_lLsj LajjJ 

Ijjjir i^>la-y (_ylll SjU-JI olj-iijILa dUi (_yl^ «Lli 
Lifcjjjj I j" . ..I J , ,.j I j"A , ,.la ; d_u^;iJ| 3 ^ J U '. ^ ^^^ 

V i(_;,_«_<iILa^ ^^i;!-*-' (_P ul l1>^' '^'■^^ ch^J 

\-^J -r' ((I (_y^l 4-l.<-<Clj>J, 1 ^LLajJI (j|-<ijLA llV-'J 
d_LHj VI L&jjfcj^ (_y3 (_yji La iCjLa^Liil Ll>-^jj iS"l 
Jijljil 3_io iti ^jljjj LoJaJLS i Jj'^l (» 1-211 fj^ ij_jjjj 

(_jllll-3j^_cuajl JjljJll "iJAJJ 4-jJL4^ ^ ■ ' ^" <LlcL<iIl>-VI 
(_y3 j<u-uL>JI (J.oL«JI (_yjk- L^jilajjj S^jjiil i>jLjfc /V"-' 
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(_jj| J '^j Jl>- (_jJI 4_u^II!Ij 4_l4-uJI cJi-ljiJ IjiSL&j iCjL«jiIl;>J,l jJi^ JjJi:>o 

1 Mfj (jl . djJ LLiA J j-JlIil I (JSLiii ((4lijLa-"ii iilj 'bjljso)) (_JJLoj I Laj.^ pljiju 
CjLajUl,! J '^'' (_y^ «Lu^IlJI 4 jtl" I II (_gjjl J J 1-^ ■•- 1 1 jjjJIj i(_jji3m (jjjjijjj 
» ' ' ^"' (ji Cjjjjcx. (jLs i(J:>iil (_5-'kj "^ K i"iU (_yjfc sLu^HJI (ju LlIcLcS (j^ '^^i^:^ 
(_^l 3_l.«_l1JI 'j j -^ J^ JLS iSjl^jlUI oLjjLjtlll 3^-vlj-a (_ji^ Ij-iLS Ij Mi; 
.^jjUIj 5j<jjt-ill Jijljll Cjjiljj L44A AjIl:>J,l J Miiitl 

tCjLaj KU Lt>.jJjjS[3 J I Mi'itV djajjj (_g^^pJI (_gjL::elUI <l^^lj^ (_y^ LcvLso 
«Lj^^^ CjLjJi S Mil (j_a 4_^v^j_Lij La ^ijl ^Jj^ '^ '^ *--''J'-:^ L)-* ^^-^^^^" ' ' " L-^J 
(j_a i l_Lia_j| gL^^ 1 Ml a ^j.^tC «U_jLa ^j^jI^ (j_a «L;t_uJ Laj t4^^ i in a J-J^ 5j_JjL>- 
<4_ii-^L^ SjLjjj i«QAL>j 4_uj/jjua «Ll>-L1J| )«-3jJ (a-iLilII i_.*jJL<j<i ^^Jjiaj (J^l 
(jl i<i_L<uk'^l (j-a il>-jjJI ojui (_5i^ j^'illj I Lb jJt::*J usJijLc jcjjijijj 'Ojl jl 
tCjLajUU i«_4jj5c^j «Lu^jJI (j^j 4^^L«JI (Jjj^QIIj (Jjj-ajilll (j^ JLj^^ (JjLlLi 
. I j «'"--' I J "J L^Ht^ulaj ^^L>JI 19JU& I Miia JjJlxHILjj 
<ijjjjl)| 4^^1.c (j^ 4jijIu (_y3 (jlLaJj (jl LiLala jJljJ i Ltl Miia q.::Jx^ L*j^ 
I J-L^^i^jj iSJls. (_yl^ J^ ix_«Il:>J,lj CjLa^iaJ,! (_^l idiLa^LiI,! x_<ti5c^ (_, S mi; 
CjLajJjJil 5^5iLc -^ .>»"" ,5i:_ajJ,l dJLiSLj "Ajj^UJI 4^^Lc ^ J . ^ J . ^ -^ jljjV 
(<s_j-L«-lJI (_jJI LjjJaj (jl La jjiL^ (J's Ml t 1(_^o-lICJI L^jjLs. dj^Li- i<ijj_^Li 

L'L.<-<a-i (j-^5=-i ^is 1 1 j ■^ J Uj"j L^Jjj^jjj I j'^^M ^ iS^jjiil sLiIlal (j^ <CLkx^ 

«lj| jojjjjj ' 3 '"•^J ''J SjHI joJjLij i-ix^^*- (j-a jojitiLI 4_ujiLj/3| (^L^il (_5-3 
<i I I iiLmal Cjj^;a_JLi ALj-illj I L&^jjlajj ptjkLtil jIJl^Ij i<K^js>-^^ i—JLLaJI 
TcjiajV cdJi (_p LijLXJ ^ i43Lj/Luj< x.jus^^ (OjLiI!! ^jI 1^ *j'-^jj I 'l-J-ajJjIalll I J 
(_jjLa^i«.a )«-iLL> iJlili Lijjijjv (_y^ tLutj-lCJI (^L^il eJ-it ^-iAS>- (jl jj^l (_5i^ LiJ 
IjLji I ' J ■^ "^ J .CjLa^l«J,l pLLiS (j-<J-c^ '^-'-^J-:' t*;^*-'^' j*'-^ jl j"ir I "^l-^-jJ (_5-II 

L^>Lc: (_>-aitJ \-^ Lai I ijal^l (jyi^ LJLv cjLa^LdLi ^>lJI 4l>L«J 3j.uiiILi 

.3_jjjiLllj 3 t;N "a I ^ 1 1 (j^ La 7-jl^pj (_ylll «lj^l I jj" CjJJljij Jii£ x_<ijj>J,Lj 
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3|jI «LujjJI Ttjj-ajJ i(3 I : 37) «L<ij^ TT J I ">^J ?-*-^^' '^J-* S-iL^lj MjlxII:*-^ 
L^Ha^ Lai 'ti\ <^" ' '"^^ aj.J^L>' J:3Jj jl taj-J^is^J *_<Cl:>J.l ^_^_Li3La (j^ JjaJjJl 

5Ll>- (J^i (j-a 4jI jjl I ril (_gja-ajj|j i> <i"i-*Jll f-^lj jJ^lJuJ (ti^ijfcjj LxJ SjJiiJIj 
i»_aI>J,l j^lj Jliu tiJJj jl tfJLA jJaJJI 3.4;>->J Lijii-I *Ijj-o (25 -.37) J'^ai 
«LLa ^ ^" • ""' (_gjjl iJ1*jQJI (JL>J,I jjk i<t»-jLitJ <uaj^ Loj <iL>-ljLi (_, < i"ij La 
«LjJLLa_aj x_4ll^>J.I IJlj* (j-<i^ i L^ijIjJaj L^jLaj L^ljuiij L^LjLc. 3_u^pJI 

. L^jsou ' " ^ J '^Jlj L^^L>-Jua (_yibj 4juLc.j 
J J j '"■'' ufc^^jj_flj ^lj_t^ dc l^jv LaJiJt^ i«LiJLj_a jS_iaiJ^_jJl d ^}\', n ^^^£3 ^j 

U' Jjl i_gJJIj i(36 :38) (((jjSiJ /<si»j)) ^j^LJI JjjJI (_y^ /ajitlll CjIjjl>o (j^ 

Jj-5E_a (j-u_LJ ^c_j_Lt_jJl ^jt iLdjjLj ^_^_t^tj iW^Qjtllllj (2>^" «Lj_u^£[jtx-i LlA cL^:>iJ| 

icLLjj^l 4_uLtujl 4x.j_i jjt (Jj lojijil cjLiCjj i«_<iJj>J,l i_JLLi^ '^^^ 4 Ij I iij 
/n J 1 »"i ILa I L2_«.x. J sljJj^^ii^i SLp. (_yJI (Ji-jdl MJjSLI i43lj jijv (_y3 i_ajuij 

iCjLSJLaj iCjljjL^ JJ-* i>J-^^2-J ■ 0^ f^j 0^ «L) aJl2j LuS «LxId^jljj ii>Ji^_4.>. jj_* 

Cl3u d-U^Hjl 4_Liiia (jLl ijLft^ JuaLa- l«_a (_^ljj (_jSL! i[_3j I II La I '_; ■-I'^j Vl 
Jj ix_<Ci^>J,l iJc.LJu (_y^ i(l 1 •.46) jo_ikJL>.j (jrt-i5-i>^ '-4>-" O' (j-a jU"^! 

«L»-jj (_j_Lc "iJ^LiJi ^ J .>.^N ^ ^ h -^ 1 1 LkjLtjl i-iijj-j (j' "'^ '"j-^W («-I'-«-II 

I j'^j ^ tiJJi I i I J ... ^j ,dj"al ^"illj , 5j \l ,^"aVlj i3_i i nlj i ntl 3_io it'^l (j-a 3J(JLi 

JtJjLJu^J i^-u-ulj I nil l_!lJL>- 2I pt^ljJJ it_lj< Mill j-ljLm.a (_y3 sUlbsJ (_gjJI jjLJI 

CjLxjj^ > I III (j^»-i Laj . <1jJj jJI '"" qI.^'! Ij liLuijIaVI iJliM^iSil! jjjl^'ll 
(j^ jJajJI ^^« ' i(<sJL«JI (JjJ ?"-:!-*^ (j-* '-y^l -^^ L^JtLH^' "^"'^^-'^'j 7-^L»^"^I 
i3_LjLaj_L«J,l SjjilJI ' _ . 1.^ '°i (jLiLJI (_yji L^ ,^"al ^",tlj ^ \l ,^~aVI LiljILijtA 
i^__t_uLt_u 2I ' tj ^ ' *" ALkaj 5^L^ ^_^l ^^^:>-^^j£Zij\ L^Jl^ ^^* '^' 3>-*"* Ct^^"^ J 
x_<Ci:a^ (_jj| oj^jjiLj ^3* i'T'" "iLi^Hl "iLaLi JjJLjo <ilai>. 1976 aLc jjIjiIlI jjLjj 

cjI J i j" I II II fj^ (jjJijLjaJLj (jj_i_ijijj'^l (jL^ L«_Luj i2000 aLc iJiiLaj 1 < 1,1 

p J I <"i II aLL^j ' .-" 3 1 ^ ^ * "' -" '^ ' (j^ 'UlaJlIa'^l 3^:%^l j2>^ iCjI J m< J I iillj 
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(jj f rr tl 4_«_Ii_Lo ' ^ « " J 1(_j_iLiLl!I "J J ^-^ 'J i(_yJ(-oL>JI (Jj£ La -' j i _; I *"' AUaj 

(j-o Ij-jj^ dJJi ^^ j '"' • "I ji^j i(_yJLl!Li (_yJii«Jlj (_yAji»lUI • ^I-^"I1 ^^^?t!-^ ^Jj-^ 

(j^ VI (_j3Gj (jJ ' 1-4-ij < Ml I <1jjjiLjiVI CjL>-LlI>- VI j_i3jjj «l jJLlI A\\ ,',a ^^s>. 

. 3_L».^ jjSJlI I J 3_i oUII 3^jj(J,l Jjlj-a LgJ^ <"iiiil (j Mi-»- (J^Li- 

i«Lj>Nj-j>. 4_jj-j_A-ia_a «li>.j-x-) ^p-x-J L^L«-<CI:5e_a ^LjIu L^LjIu 4_u^IIjLfl i«Lu^j 
(_jJL1I «LLajJll L^Hajl qm SjjiiS i_jjl^;>- diLajUU j ■-^'^ i_JLLiA Cjjjji Jl^j 

L^IiLjiiaj 1 5-La-(lcJ I dil I ri I iijll (_yJI aL^VI x_iL^f j_u5ijj .joJUJI I43 (jtJLc 

tjl «Ua ^1 ^ I -1 . >. i\t t J ,':. , 1 1 jj^ Jj^^ j»jj (JS jt^Jj (jylll iSJljLxJI 4jjj^IlII 

iaJUJI LjSLLo _^ /a^ I jL^a iiiJ^L^li^VI ^J^^j^ Jilje^j .3""l '^'1 3_ijlr VI 

!!.. Lb-ljijl Lijii^j 

La Jlaj ix_<Cl;>J,lj 3_u^pJI (j^j i^^Ltll SjLjLila (^^^ (±uJl:>JI (_yJI I jLjfc l-J>»J 
jj_a i^jL^I ^_^_*2_«_Lj_u (j^_La_j LiuJL>- 3-Aj 4^^LjlJ| i>jLjk I t fi f a j2>^ a^'^ diy " 
L^J^J^j^l «LuiIl:>jl jjllLal jj-a Cj L5tiLi.i-ia_aj (Jj (r^LaJ ^j_* *LJI 3j * ""^ Jj''^'-^ 

(—iAJj Li^jL3 i4_iLJo Loj S-uLaljJI ijjjjjlj iSJjJljJI 3_u^pJlj iS-Jlim 3_u^pJlj 

(j^ Ui^ ^ JljljI ^ j'a i^Gj j_uG 4^^^.c. (_yjfc x_<ii>J,lj 3_u^l (j^ 4^^L«JI 
j-ijujj «_<ijj>J,l j-jj^ <ijJ^IlJI (jl j^l ijj^ loLsoVI SjjLvI "ijiaiJI 4S^L«JI 
JLa L;^ x_<Cbc^ J^J ij^l^JI ,2>C Jjj>-<U (J-«-»J Vj I j-lj-3 (j-a LiJj V (_y43 i4j 
". (<ul jJI J-i^ ijj^ '-*^ '^iJd>-^' d A . ..lAtla (Lijjjaj (_^l «LujjJu ^ JL>- (JjLS 
(_yjk Sj^ i'IijII JjIjJ,I <ij.<ujj iSjijLcuJI ^Lj^LCl^VI iLicuiill cliLiLso J.>-l (_yjfc 
LjijL<iJ <i_i_ijJLll (_j3Jj (jjj i4i^LiiuJI <ij^Lii>-VI 4_L4-uiI 4jjj^jJI S^Lu-caJI 
l^j,j>tJ ^_^-^l 4_j_Lt_i2j| CjLj_ujL <iXlj 4 ' ^* o"'"^ '^ *L^ 3t_a 4_SjaiIi_a J^^J^ Cj_al^La 

.(37) <ii^ljL. 

La f_j\c JiLijtil 3_u^pJI «Lj£ (_, < I n't i_gjjl ijj^^l (_y^ i(_yjjiL<jil ^^al •," ^\c 
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^ "■■-" Cj^^I (_y3 (_,» I n't i4jjuia:>JI 4jj^l (Jjj^Gj ijaSlS j-A 

I JLji (j I "^ J-A 1 3_J_5_ljJLl I tIjL-ul J I rill f_^JLJUs\j 4j^.ia^ (jl i4jJJl^I 4^^L«JI 

f_j t I ri llj ii_j_iL>- (j_« (.3-*j-2-!l sLiILiVlj i^jj^l (_yi^ 4Jii3L>J,l (j^j QjljjJI 

(j^ (jj^j>-VI )«_o (Jj^ljUJIj iCjI jJI (_5i^ 3^^-*-'"^' (^"''^J (J-uiSal 3::«-i ("uljJI 

(JjjiGj id-LjJLii! 4j.aj.lCj I CjLaJLsJI j_i^jj (j^ oj'j-^' tiJJjl^j ijjvl i—uLv 

.3_L<uIlJI 3jl 1'' i-aljL&i jj^-»"l S-LilLiJI jsjufc S.jLiS f_j\r Sj.iLiII S^itill 

5-g.J I rl t (JjjL2j 5_1_IjJL1I T-LjsOJ I jL>- (_^l_Lj.i Jt''-^ Cjli 4S^^.c.-cjLoyL«J,l 
jJt LJJt 4-lIIs i'iVI J 1 , ^ a J (^U^LoIljvVI CjIj-JlIII jt_a L^jL>oj i L^IuLa-"iinl 

l5Jl1I -^ 1^ ; II pL2jVLi SJjLlo cjLo^mi v*l>Jl 9^\ muIIj jj><.u]I pL2jVI 

lj\_i\^JaJ <i_i_Laj_II 5jLcl_3Ju 3.xj£L>JLI n_^^jj]l JUJjcjJI CjLlLo^ dj p i nTt 

A_UAjjl LaJluoiJ ^^ 1 11 1 ^_7Jjl S^JSCiljl ^j-^^ **^i5-LH^ 431 I II ( iij.a *l.itj i)t_alI:>J.l 

.(JjiJLjl (3-3-'-" * JLLi.a »_a ^jjIjLJLI «U.aLtJ jJ^L>- ^j-* ^ i ii^i ^)-i^ 

J ^" i ' (jl Loj i4_oLc ^ ■-"^ ' Cj Laj U U J '^'^ (_j.3 isLu^IlII jj.i (j^ '-'^ 
I j " " (_j_iL«j 5.iL>- 4jjj^ ^jl I ' "^ J3 (_yl>- i4aJjj(JI LlL>-L<ji (_jJI I LiibJLiaj 
j_ALka_a (J-* J ^ '-^ '^ (j-« i-«J i*l^j-u Jl>. (_^A^ 5j-Lfl^lj ^LtliJl «Luj-«jl jjjjjl 
djjEjIIill (JiaJ i—iLjjial i_a^iIL>-l voj 'J-^'j 'l'^-- 4ja LLlj VI n_g^^pJI i—iiitlll 
d-L&ljJI I . II U II I fLsjJI ij-C i4_i_ijj(JI jo-jJjLjJI joiaJ j.::a.c (_5-<kJ i5Jl>-Ij 

j>j.il_jj cijvV i_^ JJI cj Lo^LlI, I J '^'' I j _■ I l-^'j (_ylll i-dJj (j^ liJLuiLJ I L^L«Jii>J, 

JLjb< -r "i II CjVjLie-a j\j^^ tLu-^ajJe-iiliJ I CjLjiIjjJI .iJjLJ (a.c,jj i(3^'^' (j^ 
iSj_L>JI (Jjkl jlj^l (*^JJ i^jLii! 5.ijjL:a.O .i^^J>JI JJJUi /JjllJ ijiij 7-^L»^VIj 

cjLjJI "C Mil 7-j_Laj ' ■ jj ^11 JlJLIIj iaj_lJI (oJLc (jLj I "^j • •■ (_ylll JjjJI j,,.^ 

(J.O jojijjl (_5-»jLi «_l4j (<sJ dJJi (jLa i(_jj^ (J.O (<sJL«JI LaJl^ju (<sJ i^SjLJo 5jjj^ 
(_y.3 /<s_ajJlSl Loj i(_j_»l3UI (_jJI p-j^jJIj 1 3_j^)jajaiJ I I '^«ll (J^i>- 1— iLaj-oi 
u"i J I •^\ ^^jZl\ LcjIjJ )ij>.LLtl r"^L»JI (t^jjJ (jl sLc.il (j-oj (_yJjj(JI I i i U J 
(J;t±a (j.^ i3.aLc. |^.jLj.a (J.O J^-^j J'J^ "^1 f"^'^'-:' (J-^J iLdJi (_ylc (jjijjalu 

i-<\l ,>. . ^ I I ^1.j>.Jl.o (_yl>- Jl iLjiLjiI (jjSj (jl u^J^ "^ i(((jJjJI^I uLl^J)) 
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,::,lo}la£jl _pac9 ujsJI 

^ ■^ • " I °| (_gl (jLj i_2^IL«j (ji (2>« j-ia ^ia i5jii«J,l j-uoLsJI jjfcl^Ii t_il <j"ii"l 
lj.^-LuuLi^l (j^J (j^ <"'! I nil Jl^j «Li^L>- I LLI^^v (_gjjjcJ La x_a LulsIj (J^LflJ 

ifj,j^[X\ (_yJI p^j>.jJLj (ji'ij Mi'iU «Vjjfc (_jlr I^^SLa. (j-ojJ JljIjJI 'I-^j ... .".tlj 

JLj=_a (_y^ i3_LjL^I dJiLjLSLal (2>c i±uJiJ>JI ^Ijjj 1 j3j-l.l«;^ 1 J.4I3 (jt LaS 
LLualj^i i«_L<iJ>J (_gjjajjJI «^LlII r-^LtJI <lj| (jiju (j-a LLLu j.^i3 (_yi>- (OjitjJI 
jjj^ujiSLII Ll>-^jJSj (ji ufcjLLa i4.<i^ «L2ji>- jj^ ^LsLc, jl l^^u i4jjj^IlII 
4jjj^jJI LtlSLiiLA /T^^ ct^ lS-*^?^ (1>^ iLij_uLi 4-L<u.l'Cjl I'll--" (Jj i(_jjiji»jJI 
(j^ UJJ^T iSiaLUI 4j^Ul3.VI 4j^JiU SialSJla 2U^ jLLJ ^ VI S-Lajil 

I^J.xIii\ (Jjii ij^ i)> j<iT-lt 5^jjj«ja (<uL^ jji La j^l "lajivj i(JjiiiILj j<uL^ jji 
(_yILcLja_a (j_a Ij-j3 (jl Lbj < Ml » jU" . .." (Jjij J ! 1,, UjJajJj i_5JJI (_g^^pJI 

jji Ijui . sl jl .^" . .. ^ i_JLLiAj L^jjIoLa cjI^ (j-u (3^j3 (jlj iS^jjlIIj ^IjJL!! 

.^UJI Jlj^l 

(j-a I L^LjjjiIj I (3 ' "--' I J '^ I i(_yjjj(JI jajljilll 3-ajI .J .^.Atl | j^ ^^^ (Jjl i" i 1 n 
»_^JL:e_a (_^ ^c_j_L»_j_L1 «L_uai_ujjl dlL^-^-jUJl i^j^jjClluJ ^ i(_^La^J_»_a j^Iii_La 
j J 1 1^"' CjVLjcaj i(_yjjj(JI 1 iiV-ijJ A I I iiitLj dlL^jJ-jUjl jsjijfc (_^jJLaj iCjLajUU 

.(_yJjj(JI jojitllll (_y3 Cj Laj U U Ll>-^jjS[3 

4^1*^to* j^&^ ^ :M>ilt <M>Jt ^ji 2:10 

dJLvLUiLaj! L^l I :2 :I5 

(JjJ (j-a i4iS i_^jjl}\ (jia^l T-QscJ i Jl^-I 4_La jrJj (<sJ i*LiJ SjjjjjJI 5.ajVI 
(_^l JjjJI (_yJI l4J;J^JI -Sjljll L&JjjLJj iSjjUI JjIjII tiJlUj (_ylll J^iiiJI 

,(j-< u ...I'aj l^j , ,.j J ,^ ^ J"i^ i4jjLI,l jjljJ,! Liij^jijj 1 4j^ Ml j 1 1 jijljj,! i.£.LlrL<i-i 

(Jlj_cj iCjI j"m»j I iitl jjlj^ (Jila i(jjjjjji,l ^i^ L^jJ J-^'>* Ct-^' '^-'^ Lt-^J 
(_y3 (jjijjiiSLII i_Jjl-j3 ij\s>~ (_,lr J .3_ilit'^l i_jj.j>JI (Jj^ La (jLLJj 'J>-»J' iJ^ ^ 
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(J^^L>J1 /cjI^^ r"^?-*^ Lr^ ^^* .\\ ^,10 '^oj '^' '^* 'I ^_5^^^^1 LLiiD^ ^^^-^ '"■"* 

V sLJl Jj^l (_yJI i(j-<-<uL<illl ^^«j ' CjjI (_ylll 3^j jJI (_yJI I L^l JLAI (_3ji>o 
i/c^_La ^^* ■ 'I j^^^L^-iJ i^jLSlj 4_^_i2j5tS 4_j^^^pJl LuLaLc *_a j^^jIuLtlJl ^^j^ j-OjO 
LirLfL-Lj (jl 4_La l-«-CJ I Jl_l«jJI i_JjJi,l (_jlr (_yl>- l(jl'^ CjLJI£LoI (_,lr jjL-iajJ 

icijl jdl (j-c 3_fl_LitjJi,l SJuliJI jl£La^l ,jj_<jjIj iSJLiLiJI (jjII SLb (j^jj 

i3^jLaJI (JLj:>-3l 4IAJIIJ r-jJijJkl (_gJLalLll LajIjj (Jj^ <iLoLJo 4jjj^ *JJ^ OJ-^ 

(^ylLlI i5_LailjJI JLl^^LI *(_gjjJI rLlJ'^l TT^^J '^-^'^ ^iJdP ^mu] (_,lr 

^^ "^ '^ * ^1 ^jLAJl I U-^il jj_«J tdSj ("1^1 <:LL t -« C L > J. I «u2_ul aj^ ju^suilu-u ijy^' 
*(_yja_j jl ?(_j.jaj V LxJj i(J-Lii3l (_jJ4j1»j /7LIII IjLksjjl 4jLuJ1 (JLl>-3| aJ-^ 

iCjIjjuJJIIj (JIiLj/IjjJI (j-« JiJJl«JI a1juu^:>- i_^\ ilJijj^ (jl 1 nlr ' . ' * ' ^JJ 
i^jjjjJLII LlLoJ^ d.illL>JLI i_jjl^j>JI cJjLij (_yjJI i_jI1SJIj i(_jiLSJjl CjLal».j 

«Lj_ij^I I j j *> CjJU (_yJ-II «L».jjJI f_yJ\ d-aj'ill jjJUi SjLv (Jj^ jj-* (3 J ' 'i_i joJ 
iiJliLaj UU J ■■^'^ jj!s 5^j>-jJ,l 3_u^iLt jLUaJll "l^J-^l L^JL^J 3_LiiljJI 4jjjj(JI 

^•jl ^jl. ^ jjt:.', ^ ^-^ d^^jJUl ' '" "j^ J ^-'^^ " J '^* ' 2:2:10 

jdj ^j^ L^JL>- i"inl"->.lj L^Ljj/I C^^jJjj Sjjj^UJI l-u-ojl 7c-o^Lo CjJJLtJ 

p u . a j< ,"." ii_£j|jjLA JJ& L4S :jJ.«jtJI ^J.uj^ ( ft^d j C JI (jrj_l aIj A-^Jii J^ .^-^M — | 

d , I UTi La (j^JJ l<iloL«JI (_fj.flilj /a-LlCLU liaJaitlll (j^J (jj 1 riMll l_!Lj£.J l(JjJJ(JI 
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(sJjiJ (jjaij i3j-3>Lv .(_yj:;SLl,l «_ilJaJI uijli 4jjbVlj i3j^IjJlVI t-cj^LUI (_y^ 

(j-a JojJLLb iJJ.:>oj iS-lIjiAII L(jL>.L>J LS^j V i3.>.LlI,l /aJaHJI 4^LLaJ La^j 
(JJi Ct^J 'L^J'^' lJ-«-«J' j-2i>o cJljLo (_^l iSjijI I nil 4j£.L«IL>.VI 3 ■^ • ..lAll 

. (j\:jcj^J>J I (jiijLa iJjjkLj SjLcl (_y3 i3_L4J-ojJI 

(J_«_«JI <~il^ I Ua -1 1^« " '^Jj^ lS'-'^' JLjIjJI aLaIaVI tijj (_yjv^jjSJlJI ^>J-ilII 
aJ-C (jl i4_ljLj 5j_o I i it JlSj_i Li^Jj d-uLtjIj «LLaL(jJ jiiS I (J.4-«JI (j^Lalj 

i5_jjUl,l jijljj,! (j_« (^^' j'-'^W 3 I III iijll j>J-A ^^■^^" (jl aLoI LfljLc Jlju 
cjIjl>-I (_yi I j ' '^ ^ ' '' 2 jj-ol (_3-*j i4j_n I'ltlj tLLmi J I III! <jiiIjLl2JI (o^jj 

CjjLaHJI (_yi^ Sj^^-C iCjuVlj jj£jJI (j^j 4^j.^IlJlj i(__>iJLll L-ui\-uj\^ ifniuCiW 
(_3-l3l— i-llj ii— fl-Jj-ilj J .>■. --II ijJaLLo (j^ tl J J 1 » "i 1 1 iJliLoJiiJI (_y3 jL>JI 

.<1jjL(JI 3_'jIj -» '^11 
^J^ jJij_Lj_<iSLII jLiiujjl n^JiJj (jl (j-o (J <-n J 1 1 J jt^ :^^L«jJjill j^iaJil 
p 1 < "i 1 1 4_i-3j_3 L^ 7"'-'-^ "liie-i (j^J 3j-^ ^j.-t-L.l^ d-Liila jj jl-^ (_jJI ijajljilll 
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(^^-L-s-j-ii I <_!jj(JI ?l_Lii tlr^ij 'J ' ^ "J O'-'^ (jr^ '-^^ i4^L»JI (<iji«jj idjieJjl 
(_yJI liLIJ (JjI JlJsj i2_lL>JI o'^J^ i_>-^^-*r' (jr^ l-*^ 'U:?'^'^" M>^' ^^'h 

.(_gjLjtlII JtJjJI ^Ijjfc'i/ ijj_pj (jl (j-« j-Lai-l ^ j"" 1 4-L<t-LlCj 1 
«3 >Sli»j CjLsLSI!! JJljlj (_yJI (_^jJjjj dili (jlj OjV t^LajJLdl JjIaJil 
1_<1J liJLIj (jjLfljJj iL^I^^Hi-l L^j(-o (J^ I ii_i Sjjj-aj (_jJL1Iu «LujjlII cl!L«.<u^>J,l 

iSjj.Alo sLujjlII Cj L«.<C1;>JI I |_gj"i I II a (_yi^ (_y3LSiLll i"."A"tl | jjt ^jLs dJJ j 3-5^,5 
4_UjJljl 5Jl>-^1j i(_^^2Jl ^Lilu^l T'JIJ *Ll>.1 nj^^ ALai ■^'^j^'^ LojL^ (J|^S_u_u 
SjjLJI CjI mil i^Jl>-I i^j^jJjjSJlIlj 3 J \l ,^"aVI Cj^ijSlII Sjjilii 3^-vljI 
Cj|_«_«Iij>J,l i_^ SjjLflJI d-iidJI (Jj^ (jl cdJi (_jJI I ''^''^ ' .CjLajUll J .^»t 

La SjLc (_ylll S^JJ,! > U . , >. 1 1 CjLcL<t>- (j-a Cj Laj U 1, 1 JJU^^ f_^ Aj^jiJt] j!j^^\ 

.4-tie-Lll Djut I j I"' 1 ' 
: ( »j - l jL " J I d^jljL4 jj£ L^jiJ^ -J 
, , U J A ^ " 1 1 J i(j-\_2JjJI (_, 1 r 4_<jjL2JI 3_j_jjjJ1JI LjjjJLj/i q] (s-cjl jl^lj 

t ^ L LtT JIj ^cljtJl (J-* ujLLco ^j_iJij I ufcl^l jJJl>.j ij-^^lj iCxj£jlj " 1^ * ' ^ I ' J 

jqJLlU fa^L>.«ILx^ ^Jl2j aJji-^ <Lx.u/Ij 4^Lc^ /<i^jJ CjjJjj J-o^ HJ'-^ '-°' 
l_jja5^_cl «lI jI ■-' ' II <Jli^l_«.^v (tt^j (Jji^A O^-* <tjLaj-3Lj j<sij(Jlj i(j->joUllj 

* 1 J ' 111 J ' iig 

iLujiLxjal i^IjjlII jL>-i d_ujj(JI Cj L«.<C1;>J, I 4jolr (»Ji^J iCjLajUU J '■^'^ i_^ 
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,::,Io}1aoJI jioc^ vj^' 

(j-UajHj fj-LMLi^] Jajji 4joU!l "ij^La iS^jvjJ,! ^j-i-jCl^J, I <ii2jjLl Lajl Ji^l aLoI 

(_jJ2SjJ n_g^^^l JjJ.»Il1Ij T-^^J^"^! <Jl!l£j.JV 1^^ tLo-al I nil (2>^ (M^_S>^J 

(Jl ^ I'lal (j-^ 3 J ^ '''■ " TTJ-^'^ t'-'j '(50) ^ i Uj tl ^~.l ^ilt (j;j_».iiil jcjLuJI 
«i_xjilll-^^^l» SJaLj, i^jJLLflJuJI SialcuJI 4jjj (j^J iL^J SjJl:>J,I 4jJLlL2IlII 

. I j"^ I . .. 
JLi-jV . ■ 'J > '^ 1 1 i^J^jpJI JaJjalJI Cjljbvl (jSUj V :^L«jJjlII j^JaJil 

jj-osl (j-oj .3_j_5-jj-lJI Sjjill tfjufc jjLS (jjSLj jjlj jLi V (jjjjjJlLa nj^jjJllj 

(jjJjjJkl sLlJjji (jl (_g^JjJI JjJLjtlll t_!jL>0 <ijaj^ CT^ Jl^JuJ (_ylll 3^J^>Jlil 

^ I j , ,.M 1 j 1 .^ 1 1 '•it" I rij jsJ La CjJl2jijj jttjLuJI Lta-^jjSi ' " ' ''"j ^ I oK jl J^ 

i^jjiLlII JLaUIl jl uIjIjusLsJI Ji-lj sljjj/ ■■^a.liJI CONjJI JlJaI^ j»JL£ -J 
iCjLajLi>Jlj r-LljVI '-<\'~ lUa I j". ^ (jJl-»J (j^' 4j1.4JlII (J^Lil,! (j^ dll ,^^Mj 

.SjLjJljsJI 3_3jjlJ,I r-LlJlj i " . -»- j 1 1 L^ I ' ^ ^ ' J i4jo i»i Jij V (_yjJlj i<1jjlJI 
t(_, 1 < II I °" I -»■ J 1 1 (j^ OJ^j^ "^J^^ (Jj"*-" (.7^ CjLjlaLsJI SJGLjiI -' I--' « 1 " 
i^L_»_L>ij| (Jj^ Cjl_«_aL>. /j3-S_5 i«CLt_ujLg_4 (j5-i^ (^^IjJk^ J ' ^"^ La (jix,^j_i_uj 
diLj-Lji sLiia-cl (_5-l^ SjjLalLa CjLvjJa JL^HtJ iJjJIjLo (_yjJI i-^3::aJ jSlj^j 
CjjjcjJI /j-AI—Lo tt j I iij-j ' • « ' ^ _' SjLsljJI <i_LlLa_jJI CjIjLl2JIj 1(JjiJjJGJI 
r-jL>JI f_^ LLujjij^ -1 '--^ « 1 " lillj (_5i^ Sj^Lc isUibtjJI jtjjLSiil 4jjIj «i" i nlj 
ija^L«jiia^ (<i^ Ct-^' '^-^ (1>^ 4ij-iiJI JiJJt-i L^jl^l CjVLa^ (_y3 (jj . ^ . ^ t", J 
(JliVLtA (j^ 4-u-u Ji-i^j ^^L.LO^I »i oUI LliLJjijJI Sjjij cdJi (_5i^ (Jt!^-^ J-i^J 
.CjLo^1«J,I joiiuj i_jj^jijj LJl 'LujjlII 4JiiII sLsJLjla 
Iji iiL-ui V5J>o CjIjlaLsJI J^ ni~ LllLojim J '^'^ (_y3 -^11 ajl-t I jjtA'.t I 
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CjL-aj 1 t U Lj_>.^j_lSj ^^j" I iij it-liLa^LtXl )t_<ill:?t_a ^_^ ^ o Wtl cit j^ t- J l ^_^^ 
.CjLoJiiJIj r-LlJVI i"»l^ I U^i CjjjtjJI jilj_aj iCjLjlaLsJI tiaJjJ "A-jIaC (JjLjiJ 

:£;rJ.»Oj.^«JI i^J)~ i ii <i ^^^ — j 
4_u_uLi-u2l ^ l LC J 1 ijlil )L^-A t^nl 1 11 a at ' J^ ' ^"""i 'I (Co" I II a t-lA-L>- ^\-A ^Ia_i_u 

LLJI (_5-i-«J I— i^ljJI Ijuk (_y3 (_yi-l^pJI (jl .4 JO I ii^l j-i^^ 4jo I ii^l CjI I III iijj^l 
.diLo^mi J '■^'- (_jJI L^L«jjILa^ (JL2ILi^U 5l_L^ j_lc (JLijv'j ujljl^i >nl I lit 

■ p A-, v.ti ^a ^ c A a T J I J jl^ I - .»• 

JH^j i'^< iSUj Bj^LuJl dJLL^I L^jja tSjUJL^ JUJLpJI j^U^j t LijL>.4li:%^ 
L4^j_yi4J,l (J.«J>JI (j^ (j\jaj^.^l i_aj|jx. jl 1 1 (j"n i" (»J^J (j-*jaJ^j>JI CjIjJi^ 

■J ■^ J ' "A^^lj-a (2>^ (*-*>?^ J' '(<m^L«IlJI (_JJJLjtJ jj^^l «LlIji 0'-*-'1 (*J-*-I 

(_y3 (3^Lai (a4J j^ljlu S J ,^^ JLilal (j-a '/.20) (_yjK i nil j.<uJI 4:5=jIlJ SjijIjJI 

.<ij^3l Jja^ (_y^ (j-<ijjlj (JIjJlII 3jj.J>0 4^JlJ (JjjjJlJ (jl LLu^j 

:4-La^cljirJI <Lil III iiij^ ^^ <Ci^ ^ a To idl ij' '^^ - Ja 
i<i/LAL>JI (_jJI 3M ,>^--tl jjj jj^ 1^1 m" I III (jjJ Lt-Lo--v I jj^'' cdJi (_JJaJj^ 

i(j-L<j/jjiil (JjjiG (j-*J lA-u-ulj I III! "^lo-lLcJ I 5jLl2JI (_jJI 4_uj;jjJi,I SjI jVI (j-oj 

.^ oU |1 Llt J tt- u l ^^1^^ (_^1 ^G-iLtjJl ^ufcLLa jjj'-^"j 
LbjjJLi Cji I III iijj,! ojui aLjS (_y3 (J^'^l l-yJl-J (jjl (j-« '-(jjl-ajUU J J tx ; 1 1 
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till jLj-2JI LaJlJI I n't 4jjiJ^ 4j_jj^ CjIjLS (_yj| r-^^^^'=:J j-o'^l (jl !S3jiaj^j(JI 

.ijj^ilj 3_La^Lc.Vlj , 3 j'al ^",tlj i3 Jl iilj I III! 
Jj-i (jr^ Sj^Jlill J^ljil (_>iaJ«-i (_y^ ^aJjLlII Jljl-4^ •.^^ljLi\ 4*J>»J i»Jl£ - (_^ 

jljj,! Cj_ll£j 1(4 J I II tj^ /<ijJ^) SjjJl! d_L>-|jJlj| (j-O j'v l"l_l l(_y-lj-«JI <_JjJ(Jl,l 
(_y3 SJGLij/31 ijji (jJ^J_uSjl lJljL«J I'ljUJ^'ill dJiilu (jjjjjG (JLJ-J (_5-3 4 JoUII 

(_JaJL^ 3 J 1 < II CjI J Kll (_y3 (j-ujjJijJI (_,lr (jjjiajjjLj 4jjjj«JI CjLlaLsJI 

.3_ujj<JI SJiilLj Sjj/jLi^Jlj 

J '-^'^ .i"»l ^jl«ll J ,^. I , U^L>J ^[£Lal jj ' ^" ' • « ' ^_' -^"1 ^jl-t Ijjt^'t I 
(_j_ij_«JI (jLcujVI (jljbvj (_y^ j<sl«JI TTji 11^ (jj-^ iLijLjcjijIj 3^jj(J,l 'I .^"al 
slijLill £Ljt:>Jlj lAjiaJI i_jJ^jij (_y^ LLtu^LSj <lSji>iJ (JJJ i_3 JUfc 3-^3 .etl^^j 

(jlojLtu a^LlII oJl^ ^-lL^^I it^ljJi,Li I MjlVi dij^ . u ^j , ,. j^^LiJI i_jj^ju jjl 

^.j- j"" I iij iLJLv <t:a_uj La dJJi (_yJI ' ^^''^ ' ij^Lo-all eJ-it (_yJI s^jaiJI (j-« 
^ -» I U , ^ 1 1 (JjuiJI Ji54>- (<i^ jJ (j\Li^ (JjLjiJ (j-* iJliLajUliI Lt».^jJSj ^ jri~ii II a 

J.^.^11 ^ 9 :5 -,9 ,8 -,5 -.9 (jpj.iill jiiji) LJTi^Jjiil (_>^jj-^l 3-<i^>ij 

. ((3j1-"-»i]I 

(_j_Lc ^j ,^ -» 1 1- I j^jll (Jj-(_jjjiLji3l jJi-caJll Lxjfc jj^lj (jjjjjJ,! jl j"r I J 

• Sj^jjiII SjUI 

lU^^^jv I .>.al i" ■l^j.^-»"tlj ;J< ^hll |_J^L^| ^__yi^Luj -^"1 .%jl-t ljjt\'t I 
j_i-a-C .aj I 111 (_y^l 'I J J 1 <"ll S^m jaitxiajj i(_y^jjji,l jLjtAjVI SjjfcUi «_a 
aLoJ,! (_j_3 4_i_<ijLLUI S^m J^'^*- ' i_j-it JlJ(J (<sJ /(ijJjLIJI «L<i^ (jl iCjLajUU 
(_2jL«Jkl JLjJ^j (Jj ' I J ■^ J l'^ J " J I j J I '^ J J , ^ -- 1 1 CjIjL^ d_L<uJ (Jj ijjjal 
' 1^^' (Jj jajIaHjl SjLo (JL«jfcl cdJJLi (_5-u>-i Vj 1 1 j^_' ■ ■■ LxJ I j'-^.'JJ iSJijJljsJI 

4-L»j.l.cJ 1 SjLaU 3_ii iiLm'^l /ajjiLillj 3ji iij'tjJI jlSLa'^l (_yi^ jj^jllll Sjj^pls «Li 

(j'j '^ * SJLjI^^I (J_J_Ci3 LijJ 1 J J iii'^JI (jlj 4_Ci3L>- i(J_J_Ci3L^IlJlj ^ I ii*kJ| (JJJ 

IjaHj^ Ui^ D'j •^'^ I jJl!I (jLtujI (jl . ?(__)iiill (_jjJ I— al mTisVIj jo^lLiVI t^j^ 

mi^J tcGjLls-" I II a (_pLiLAJ , i ^alj.1 ^j_a Jl:>"i i n \ La 3t_a (J-aLtlLll * jl-^" ■ ■■ t (_^IL>- 
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i4^A Ti'iW JjJlU di!i f}jJu jJLli ijISOjVI (_yJI 4jvLv (_yi-(_^lj (_y^-(_yjjjiJI 

1 jj"'lj-^ 3_tj|jjJ 3_j£l£lll cjLa^mi j^ljj aJlcj 1 1 j ' ^ « ' x_o (J^Liui,! (Ji-I j3j 

JLJJ^ (Ji-ljJI (_y3 t_gj I nil Jji J^Jll\ I-jUej^I (_jlr J(j I rij V (_jli»- i(73 ".32) 

<iijSjuj I jj-ill (_5-cj Sju^ VI I j'j'^^j " (2A-«-i V ct-'J'J '?rj'^'^' Cy "ijjij-^l 

-(_jj|j (_y3-dJLIi <_jLjjj/I (j-oj i<i:>-Qji,l sLuijLuJI JjljJil aI JlJcILjiI ?Jjj/ (j-* "^1 

.(>KJI ja2JL.5jb>U 
jjjjcHll jtjjLito (ji (_5i^ Sj^l.c '^ • "■-" cj^^I (_j.3 (_jJ>.5^-«JI («;lL»jJIj n_g^^pJI 

(_3_L>-j .5.ijjLj>J,l Jijij II (J^ <"ii III ^ .^al (jLxjiaJ 4ijLb 3Jjj_o (_yJI r-lILso 
r'LIL>ij (»l-^ L^A-LA^j jjj'-->"ll oLlLxjij (j-uijLaJI i_jjJ Sj^m j^ y^i^s^i 

(j-o iCjLjj" 1 11 II (—flJUJE^o C7^ 'LL<t-LlCj I Sjl^iVI (_JjJ Lij.3ljj ijja JLi V 
(S-SJal i_*jjJlILI SJljJl^ Ljusj-Z J^3^ Cj La j U U Ll^-jJjJSj jjl jtJLLaJI (j in'v. 

. L^lLii^La Sjljjj 5-u^lIcJ I J 3_L<jijjJ,l SjIjVI 

dlLaj I < U j.il_i-a_o x_a (J-aLtlll (j,i^ <ijiLiJI i_jjjj3 (j-« ' I ''^j' JJ "^J 
i<ix»-^jjSiJlj 4joUII cliLajUU tijjjjj (Jj n_ajL»Jll jjIjJj iJuvljJilS 5.iJL»jJi,l 
L^L>.jILjiIj lull LajU 1,1 (jJ^'^aJ (_y^ 4£LuijJI Sjjill UjLjIicI (_y3 » '^' (ji i_*3cJ5 
iAIjL^I (jjjJellll 3<iii iIjI J optical media S-ujjiaJI ^U'il ...jtl j^lgj-lml S^ajlJ 
(JjLjUI ^-^ " ^1 I— ij 1 1 iiij ifuU text data bases 3_jjjLj-aJi,l cjLjLljJI Jlx.Ij.Sj 

. hypertext 
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i^jAll ($ jMI :tiiiU»i4l jiAC t;^ itJBMU Am-HjII «i^iA%»«JI 3:10 

Aj-LuLiJjJI LJL^JoJI 4^L3 I :3 : 10 

, 5j_jLi_a «Lj^^ (J_uj_uI ^-^e-J - 

.(_yjjj<jl JJIJJLO jljjV ljlJ^.«J I'll 

3;_lLiL4 <Ll^Jp (_).u.Lu1 J^O 2:3:10 

jLc Jl^! i3_j_jj^I<JI (jjLiji^U "iSj^Jj 4AaLJo 4jl>-Ij_o (_jJI iiJliLajUU x_<;ILa^ 

^Q_Lcj «Lj_1^^1 »I oU I ^ I IM ^J (J^LluS JbjL>. JJ-* 4_iaiAj 7-J_LaJ «Lu^^l A^^-i^ 

|jj2,j_i j2>jjJI 1 4_iL<j<^Lfl_LI Sj^jijjv 4-l!i'C I'ipj ijj ipLilljvVI (ci^j (jjiAjJI 

(_yILll ji . Aj ^" ... 1 1 j<s_ukmi (—fljjjij SjLcl (_y^ I'LxjJLaJI -' j'jij i^- (jjjj/jLxj 
(101) Jj-iLII Aj-^-ixJ V J . ^ ^ 1 1 4 Mi'^LLa ^1 j^jI ja^ (Jj^jj 1 1 JiSLa JJ^ 
jLcj 1 4.<.<CiJe-<iJ j <ijj_ijiLjj sGI jij Jij^l Jaj^ ct-'J' 4^5ij<JI j^^^j x_<u^>J,lj 

9t..4llje-d i JL}JL>Jl ^Lul Iju^ 7>c_a^La JLsj JJL%Iu /cJ cilA-L>. <l4jL^a-oI^^))JL}JL>iJ 
' <ll ' j "a dllj (j^ («^>" (jT^ .<ii>-! ^ tjl iii'iVl I jbk » i'^j t^jdl djLa^mi 

I Jlj* i3JLoL-aJI 3 jjlrl^l o^>f=- J^'-''^ (J-* i_PUJ' fa^' 'j^ l-^jj-^^ LT-^' 
,5 ^.;. ,:^"1 1 5-i$>l ^"iiiiVI S^JJJI t_i^L<^ '^^34!' JlsIs jLju'^I i^.iU.1 j mi ill 
5JjjlJIj if_y.>-^jJ\ <_jj.j>JI (j_« j'^ i"ij i^JlJI ij_jJlJI oLso 4-u-ul I ii'>JI (Jjis 

x_ijiLlII (jj-^' 'J-"?^l "(1)1 <il" '>» (<u^>Ju j-A (j-ujj JjJijsJI LuLjijIj .pLjiaJlj 

Vj ij_<j<jj ijJLv (jL». /nl-». (inoble savage J-ljJJI fj^\j^\)> ^A1'^ Vj ij Mir 
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4 I r (jj-Lc I— t^-LlI 3_LjvL«JI r-ljj^l (j^L-u i—ijjjJI /<JL«JI (j-ujJ Liiajl j-Aj 

31'rrnVl T-jJa (_jlr SjJLSJI C jc-li^ I Jiil iJ^Liui,! (J^ (_y3 L^-fljIijjj S.iLca'i/l 
SjJl^JI 3_j_<j_<fcl 3 J ■^" (JjIJlJIj CjVLiII».VLi jji-ljJI jjjilll /oJL«JI I jijfc (_y3 

J-iUll i(l 14) x_<jjljJI j>l_uL^ inobililty J ^ "" tl S-lIjLSj j-lSLjI!! 3x.jjj/j 
OJIj^l Jjl3 C^^ (_y^L<Co-VI JiUJIj iSJ^iallj JaaJI ,j^Laf jjilJ (_y^ljJL>Jl 

j_jJLj 3_cj_<j<j 3ijj(Ji,l jLajiJV 4jtjlj^ (j;j.SLill J ^ ~ 1 1 J i.lSjIiI,! ^^^^Lil^vVI 
c-jl I ii<lj iS^a^U.'b/lj 3jJl jijv^l (_yjvljjj| (_yj| L^jjUo (Jj i4jjij^l ■ .tlUllj 

. I ^ T'j *'_>' ^H^' SLl>- LijeJ (jij I'Oli (_3ji>o (_5i^ SjjLflJI (jLcujVI 
jjSr'iW SjLc 4_L4-lLi "^JjI I ritl 7"J^>-U |_^ ' ' ^""' (jl i5JljJj>JI «LujjiI JlJ Vj -J 

dJo-LjiJJ w^ 1 . ^ " 1 1 J i3^jLJuJ,l ^ J 3 ■^ " (_jJ-<»-«3j 5jJ3L>J,l (J^j^j i(_yjLtjVl 
jJj_j_2_LI Cj La J 1 t U x_<iIL5c_a (_y^ -^^^J ^^ i(_jji3j^l S^LJiil (JJJ L^ljjLj 
juu^i-C 4_jl .Jjjsjl (j^ P>J"L7:^L> (jr^"-i-* LS'-'^' (_, jl i nil pLuSVIj iCjl ol i nlLl 
I LLsJJIj 3_jj.jaJLll J^Li. (j_o p U'tlj i4j£^L>JI LjLiaill (J^J^J t-jJ^jaHJI 
aJL^J JL^aUJI (j-tjl f M ( nlj (_^^_4JuLj ^ ' A".^Vlj ijj^^j>mj jJ_4lL>iXI Jt-a (J-«ljtIljlj 

.Sj^liiJI alal.iijll Ajfc>l a>< ,,rirnVI 

1_<0-J_«JI (jl I ri tl i_JjJ 4-La-jJj j" I II jjV I S^jJjl (_yJiIj (jl 1 nlr (jl - -A 
4JljL3ij dJJij ieju^Ju vIjLlII iJ-<»-«3 <— ijS liJjJLj tixjjaj-Cjj-uu jjoji II LlJUs 
J_aljjJI x^ J^UlIl (_yk: SjJlS lij '(125) 3_iii>J,l j_iSLfllII JaLijLi Lj^lj 

i Li^_Ljj J^J^ ijT-^^ ^ ' '^'1 jL.fl.flj (jl (jj.i glj-o^ I ii^^JLI /cJIjjlJI i uL^e-j i4j^^^1 

t(jl I II tVl jAjUI AjLflJ x_o Cj I .ij.j>J, 1 J jj_ajj| 4jo iti -1 -» ' '■-'' i_2jju L<iS.3 
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.5jl2jlI,I AjjfcLiilj i_ajL«Ji,l 

j^ l^jLuJI ol •'^IP^i^'-ii-''' l51>"j i4jl3|j^ (_ali>J,l j^l^JI Jj^ '>J-«-" 

^1 t ri t Jf I ^ ^ ' '^ J ' ^ ^ -i^^^ * L-H'-*" LAJL^jIuJ ^_7^I CTJ . >* ^ I I ^j rM f'!r"t1 «LlLi^ 

4IlL^1ui I.I "" V l£ J-I' 11— JlJLllj jt^LuJI SLLaj Ll^^o t L&JLoAj La i^Icj-lm (_^\ 

JjWiJI «Lj^ tt j iiOji II /oJL«J Jijji!l (^,J^ (jl i5^:>.jj,l 4jj_^I (_yl^ lj_p-lj - j 
4_uiL3jJI jjiLtiA jL>-i (JjiJiJI u^j^ 7cjj-aj (jl (jiajLiJI ^JJ Lt^ '*J-^'-^ 4 <Iiii 

(jl I II "tVl (<s-«-tJ (j^ cr-* S-j-j^ " 1 1 ^ -itA.tl ^jUJI (jl . jJlII /sJLc 3_j^L<ii».VI 
CjL^jI J < i"ij (jlj -^ "■ ■-li' ^ It* tj^'^'^ o' (.3-^ 'j-^^ -^ J '^jl . ^"jIM ^" . ..I I 
(_, 1 r j_pJLj JjJUJ 'LjLp- iSj-^ '-*;' iSjj-Llil SjLjjJI (_yJI ^jeJj (_jjJI "Iclji 

(_y^ 3_jj_ijJLII iIjLjLJlJJ i>lj^ I III! (_^lj<"ii iiVI I JLA Jju : ^^^jjlII (_^3-*i' 
■I 1 J ' ^,' !«_<-oLiiJI 3>^' lJ'^ "-^J-^' "^ lSJ"-^' (jl JlJ V iiJliLajUU «_<4ia^ 
I ' ot;^". el j -«- 1 j" (_gjj| (_gJi:alLll 5-al I ii-vj i(_^jj(JI Lci,Lc. (_y3 jj^'i/l J-Slj (j^J 
(_yj| J '■-' '"' I LJyjJ SjljLtuJI 4jjj^IIII ^ ^ . ..lAlla iSjjij^ VI f-J-4^ Cr^ ^iW>^' 
jl Mi"itl (_ji^-(<ijl jJI JU^ iJ->^ "-^^'^^^^J ijlj-2lLjiVlj dil J ill SljLS «LujjJI 
(j_a !(_, 1 11^1 (_g^^^l c-iLLajiJI «Li j^j^ La f«^JJ '(37) «G_j^jj V jajLuJI 
eLjijjVI «Ll4Jjj 1(__)^jj1!I J^l£[jj i^SjLiuilj ^-ilalj ii<i ijJlj 3j^.j>JI iJli Ij 1 » i"i 
i_j_lJL<jiIj jj ^ (_j I t II )«_£l^l (jLs i«LujjlII Sj-a-jJu I'l i ii<i"illj i(_^jill 
i«Lj_<j<jjJ,l SjljVI i-j^Ljiij . I j'lj 1 .^^ ^j i5iLjiLcJi,l i_ajijilj ij<uj.2ll!lj ijajltjJI 
, U^--tlj i(j-LitUI i_j^Ljil (JljLi^ itljljl < Mill aJJtijf^ 03^ "-* JjljI gLL<t-LlCJlj 
(^^ i_JLLaJl 4SjL5tA (j^ Jl:>o SJijJl^ A?t!^ i-LlLuij i JijLtuJl jajitjJl 7z^ jJt 
H^^jlill JiJjLjajJlj 7-^L»^Vl CjLlLi^ (_y^ (j-<jj<jjji,l «L4-&L"i^j ijajitjJl ^jli^ 
(jljjj -1 I--' « " 1 j" 1 • "^ (j^' CjIjlaLsJI ^ jI^/I ^" . ..I ^^.>.a (jl ^LlIj ^ -'J 
(_yiijSjlj (jaSjI (J-jistlllj i<ijjjjLll (jl JlLJI (j^ ^^jilS (_y3 4.>-jjJiA cJljLo joJLjlII 

^^ -> J L«_L^ i(_j I iiL-u^l /<s_lLi1II ■ »\t UI 3 j -«- J 1 1 3_i I iiljjJl t-iiiSLII (j J . ^ t 
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I". !->■ Ji^J i4j^.j>JI d-Aji! ^"^^ •1 j"j ^Sjufuilj jl^:>JI 4 JO it a (JLic,l (jJLuiJ 
.(50) 4j^5L>JI uLuaill f_y^ ^_^^->J\ I". MiLsoj iSljl I nil ^ J J ■^ " (j-a 5tjfcLLl,l 
i<i_Ljjj<JI SjLv^lj (_^jill sLalLiVLi d-aLuJil jj^ju j^jkLcil (oJai-o -'" j" Vj 
Sj^Jaill CjLcjjJI 'ij.ftjj 3:5e-i I'iijls j-i^ xuusljji (_y3 (jJj-ij (J iiS<ll (_yl^ (Jj 

(jlj JJ 2 i4jjjjjj| cLituLill oJLA (jl cLSji>- jji (jUi *ljj (_, i mj'ijJI i .j i nil 

^_yj-un t nil jlj ^" . ..VI j^JlC jj_a ^_^LtJ LlJIjLa ^jy^l i4_uj-JiJI L(jL«_<4lL?t_a /ciiiA_a 
x-ilsj (_jJI i(»jl»Jlj S^LSIlIIj d-U^Iiil d_ujj(JI ^ il^'l I C(f III Ji^J i(_ycL<iIi>-Vlj 
3^Lij-3 (_y^ J>Lp («J U^^ "^1 '(220 -.37) 5_LJ^ ^iW>* ^runliil aLc: jLLjI 
(jjLajUU J J t^ ' 1 1 LLA 7-^p^ij Sjjca^ Jaiai-j CjLjjajjI^pjjil djjjb j_y^ <LijL^ 
LLciaill jljjl (_,lr <ijj JLil liil jj 3 li i nliill j> juk Sj j 1 j I 3ji nL-ui j^LLiJl Siaij^ 

^ ri ^ I J 7c_xIdji ^Js mi ^ ^ Ar.^t, I 

«(_ujjJI vIjuLc. JjjLaHj «JlJI-j<uI jJI J-^ iJ->^ '-*^"'-r*^?i3 i^^Lslj <iILj^j^ 
(_yjfc 4j_jjjI1JI LujIcuI^ jjl£j (^Slllj i(38) L^ijljiaj LiljIbtA (_y3 j-iSLflllll (Jj^ 
1— Lil JlJ Vj i<tjjL<jijVI SjLxiijsJIj .jCAII 5jb>.j|j i4jj.r>Jlj ^jiM ^.tl Cj^LJ 

(_3J-«-«JI LlSljjIj i5j_i^L^ Cj^LjjGj 5JlaL>- ^ -.j . ^ I ^^^ j^^LLiVI (jj.i I Lul^ 

LcjjLa-^ 1 i'\ I II <i 1 (_ji^ 3^^ o'j '.^'^ i(_yjLtujVI x_<iiij>J,l 5jl»-^ LiJLxjl tjLi 

x_a (__yojL»Iu (jl c-t5cJ 2 ii_!jjlII LuLujIj LlajjSj Ljjj^ 1 is I iifl 1 (jl , «Lujj(JI 
(J^LJjjj (jjjL>-VI x_a(__)IijL«IU(ji (_yl^ 'j-^'^ hA'^ Lllalj^ (^jjlII (jLtujVI (jjS 

j_i.ca.cj 'LJe-ijilj-II L'c-a-1.3 (j\-i sLijIj-II '"'I .^.al '."II p i n-a-i (jl 1 nlr (jl 
CjIjL^I d-LoJj jj.acj iSjijl I nil LuIq 4-ii"iri"i->-l (_g JJI (<si«JI jju^^ nJliLoji«Ji,l 
jljlj (j^5=-ij ii_ujj5tlllj I— al Mi'iSVI J .^^j I u.iVjl I j 1 _; I «" ' LLuJ (_jj.ajl (_ylll 
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CjI Jj.Aa ^-'i-x^ 4jjLi!l (_yJI ?^js>- (_g JJI '-"■ (— aLtuJI jLi>-ij (_yjj^jaIlJI joLlII 

(jj:e-ij ij o" Mill /nU'ill J '■^'- i L^ (j-^-ila LJ I *^L»^i (j\-uA jj-a Laji^l^j i«CL«J 
i>Jjjl La LLA (J-H_li (jl JJIJ « JljsJI JlJ,I Jl.^1 (j-a» p 1 < "i 11 JiJuZi t—lLaj^l 
(J-iiaJI t^jJ (_yjii«JI jj'sii'itl 4jjiJj)) (2>c 3 -1 jll I 4j^il,l sCbvjijial ^_y^ (_jj^ij| 
jJl^ 2 4_LII (2>J-i» 'ijljji-l' LLaLol (Jj-aj iJljJLlI Jla::*^ aLoVI jjx. (((_yjjj(JI 
i3_L^jJI ^-ul I iiiVI SjLciarKJI cliVLtA (_y3 (j^UuLiJI 41jL4.». Vj i^Jjijv ^Ir 

^ -^ j" • ""■ Vj jjjelillj ^SjLSJll ^ J J ■^ " Jojj vIjLo^LlI,! J '■^'- 'Lu^ (jl iJajjJIj 
. I . in'iVlj i»_ij^lj ijJ'-'^-'^'^'j ij.iia^'i/l Jj-iiuj j_<fc 4jl3|j aIjLo (jLj-^ulII 

l_j-^j <i-l_4_LJJ 4 J I 111 J I II tl "iUaJuJLl d_U^jJI jiLiluil ij^juus i_^\ dJJi 1-J>^»J 

i^-JaljSfl ijJI CjLjijLJkl (_3J-<J-«3j Sj^jsJu I 'I I ii<i"itl "J Ij I iij ^Jt f_^jlvz I jljiVI 
jjJLlI Cj^ijijvj I LlLs-I J ijja 3 ii"ijiU (JjiiiajJI Cj^L<i;>. aLoI (_j^I^I pjjJI J-*J 

<1jlaL>JI (_jjI uIj iSj I ii'>JLi jjLjil (_5-i-il . Ll»-jL>- (j-« i-yJl SJlsIjJI (_y^L2!iJI 

r-Jj-4Jj Model Arab league 3_iiliE_o 5_i_ij.x. 4_«_oL>. r- J><»-i-! (jiLaJ Cjliil-v. 
5-mlj mil (±jj Jl>. jjjtjfc l-o-^y imodel united nations SjLajIl a-oVI 3 ^tx:l jjl; ^ 

.(j-ujjjijJl 3jjji (_gjl^j (jjjjjJl vIjLcLS '-y^^ 
(_yl^ jLjSJI ^jU . .. JlLo LyjJ "iiejjiljJl i<ij^L<Cl>-Vl jLjJLflUll ^^« ■ (Jila-i 
J '^'^ diL^^jj )«_o LujiLjjii I . >< a I '" iCjlJ"^lj jjS jdl (j^j ^^jjJIlIIj ijULi^l 
<— il I iTiSV 4_lI1jlI1 SjJlSJI i_gji (j-^1 jl-*-*^ JJ-^ '^i^ -' -» ' ^"j ' " (_gjjl iCjLajUU 
(_y^ ix_<ilij>j.l kljlj-jJiILo x_o )«_j^_<jiJl lJijSIlIIj iSJlJJLsJI i_ajL«Jilj CjIjL^I 
ijLSLIl 5j-ii- L^J (_yIii:>o Llxjl^(_^l 3_uui"^l 4_j£ J^ I . ^".". . .. (_g jjl cLtuiiJ ijj^^l 
nJliLajUU juu^£l i_^ 5j_iaiJl -1 U'tl-M -^1'' jl ^l->- 1 (jl-L^ije-a (JjalLji (_j^lj 
(^^ 1(_jJLl!1_i Slj-llj iSj-t^al 4_j_«ij (_g JJl JJjJl (ttial <"n I II J^\ 't^'-^ lj-*J 
l^iSLij)^ jojitlljl Ll»-^jJSj tt jTi I iij ijJLilsal ;_f jJ d-j^l JjVl <J1i1jJl2J1 «Ll«Jj 
(Jjtij (jr^ ^rhL?^' S 1 J 1 1 SJjJl>. L-aji Jj-'i' ct^ C7^''JJ' /oJjiiLI iSjjJjtJl 

(J^lj^ (J^ (_y^ jijio J-oLc i(_^ljll (_^^jjJl j-LUl j^ljj (»Jlc. (jl dUii Vj 
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(_gjjijL!l /nU'ill ijjjjvj ij»J.5jJI jj^-»~1 u-lmLlm] ' . '^'-^ "J '.J plji-iVI i-i^i^*- 
O^l jji i(_y^Ul»-VI j^l_^Li jjiLII ijJl£^VI J^Li. ^ I informal learning 
tiJKivVI \jjt tjl t-xJLstj iu:jlj.jiKJIj <_2jL»II t-jLuIlSV 4jj^L^V| jjL-all 

^_Aj i«CLl_Ufc /nltU JlJJLJ ^I I Mir 1 jj t^ ( iljj] ^^_l^J ^ ( iijjI /C-LLtHJl jJ_jL_uJ 
CjljL.4lL>m 4-L<UJ ^_^ 1jL>- LaL^-j-uI fQijul IjL& -^^ J ' " * ^ La ^ ^ "^^ ' ^ L-^JU& 

Ij ^ 1 « J (_7^ t_!jJ(JI »1 oUll dijLik Li^j^ Cj Laj U 1, 1 Ll>-^jjSj j^jjj i«Lujj(JI 
4^^L«JI ^ J j ■^ " TTjiii^ i_^ 1 iiiLa- IjJ J ' j"'*J. •^ f*^^^'^ HH^.J^J-'^"'^' i*-*^ d\ 

J-lSLflUjlj I Jj.J>J.I J j'C 0~ 1 1 (j^-lj l(_j_(jijJI (JjUlIIj n_gJJLLll (J.4J<JI (j^-1 d-SjJjJI 
iaI I rr -»JI ^ I j 1 I OjLji j-ajH (ji L^ji^ l3_UjJ(JI 4jJ^pJI (ji SJSLliuil (J ril ilf 

LiJLoT J£Lj (_,-a3 (j! (j-S^ V SjjJl^I S-jjLIIj 3_j^>_iJI Lujlj^ (ji ji^t 
j^ljj ajlc: (j^ i4jjjj«JI (jljlJI p'^«" j£L<ijj i(29) jVjj jLLa I54_i 2015 

jLj^ i^jJijiSlII 4-lAjitrJI CjlajLi^JI (<ir:jj 4jjUI uljLJlSLoVI ^ (jyj^'^l J^l 
sLajjIj i(_j-il'C I ritl jjilll x_a jIj3:J (j-'I-lLCJ I jJi-^V (*^?-^ o' Sjjjlj^ j^'ill 
(_g^j_pJI jLjJLaliJIj 7-^L»^VI Jj^^ r-Qjsj tijJ^*- I'ijJLLiA JJijuj jajIaHJI i—xjJLjiI 

J^U^ 3_j45e1I (»j^UI i^jUI (tt£:jJI >al>i (jyJl iCuLo^mi j-i-a^ ^j^ J^jl! 

CjIjIj,^ jLiejl till j ' • I '-^"j i/tjklJil ^^Jjlajj (J-^jjijjUI (JjjkG SjLclj i^j-l.l<iSjI 
jJLsoj i<liibj>J,l 4_uiJuJI CjVLsJ, <ij^j^l JjljJil d_L»-jj CjljjJji (_y^ 4 o i uLa- 
(jjj^jLtJ (jJJJI (j-*J 'I .^"aVI (__)iaJLJ liJLLifc (ji (_yJI I JJlj^I Ijbfc (_y^ SjljiiiVI 
VI IjLjLc j ^ -»j V (JjvVI ijjjia Ijl o""!! Ill ^""-"^ ' (_y<t-LlCjl jjl-^VI SjjJjI 
(J:>.VI ajuuu^ Lliljl o""!! iiVI 4_ii^ (j^iUiij p j'a I jdj '(J^VI (_,lr (j-tLL». Jju 
4_i-<ui-lJI )»-Jjl Mi a (j_a Ij-jiS ijJLLii (ji «Vjjfc ^^jij (ji Jj-lJ I JljL«JI 4ju^.jji 
ilJLjjvi (J^isl CjI^^j^ (_jJI r'Ll:>o ?Lij.^SjI J^iJjJ CjLLajt^j l-Aju^\ CjL»-o--;e-0 
J Mijll 3x.LLu3 (ji .J .^All Ij^ ^'-'^ (_r^ ''H>^-^J (3." " '-^ -1 J^^** Jljju (jij 
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, J ,^" , ,.1 1 i_alj I'Tii iilj ^ _; -^ j ' 1 1 J d-uljjiajJil iJliLvjJ ^ ' ^ "^ I ■ LljIj^jI JJLaj 
Ijlsj^ 'j-*-^' 03^ LiJJb*- (_yjJI liJJj (J;Lia (j^ ^i>'j'^' oJuk Qi^ "^^ (.3-^'J 
4jj^ Ji^j I I 788 aLc <tl».j|jj suLLai. (_y3 SjijJ^I 3_iSLj^'^l 3jjj j ^-^11 j2^ 

djj/LujiJI (J3-i^ (jjjjji (ji (_5i^» ".(Jj^ '-r'^ LojJ^. (86) L^jj^j (jjijju S^LSj 

iSjL«_«jlj '(_, S J I iij-llj ij< ."ill J i(j-il' (<ii«3 (_j^ (3^' ^^jLajk-a (JJJJJ Cjr'^'' 

.((Cjl:v^ t fi'f Uj 4L_3j_>Jl (j^_t£j iCjjJe-Lllj 

JUuI .<"»l"al ^".11 jjL>oj iiJli IjLxIl^sJ, I (Ji-ljiJj lA^iaJI Tn^^ijj i3ijj(Ji,l J-olSj 

V 1<1J|Jl^JJ (jl I ri 1*^1 J-S--2 4_L.4_LJJ 1 4_u L<t>. jjj I ^j U'.li jjJLA (jx. (jjSj La 
(_p C>^'J _3-^ (J-* l-Li^ cH^J i«Lajl_x-£ajl ^ ^ '-^ ^ ' ' aJJb (J^L>. (j_a ' J '^^ ^ ^ * (j^^-^ 

tiJjLiai A^^l ef^l JaLJI ij-aJUl i>« :(j-ijJai 3 :3 :I0 

«CLix-£ij (JjjjJl.<uJ JaJLtioJl (^^ill »-l)L_u1jjjl (j_a ^>-J^ ' " ' tj ^ J ".aljijI Jt-U3^t 
diljLjCi:*^ -''■-'«" L^-i-a (_5-iL«3 ct-'J' '^iJrLH^' 3-oj^U 4_ujijjjJI t—iLjjji^l Jl>-I 

' ^j'^"'" i^ji-r"!! (j-o lj-:JJ^ 'j'^ \jJt (_y3 (ji I 'I Ml Vj itljLajUU j '^'' (_JLLiA 
i—iljaj^l (jl^ LijL«jiIl:a-o (Jo^ (j-a Cxiisj^ cr^' «L<jijLJI i_ajjJiiJI (JjfcLaHi (ji LcJ 
^_A (jjS I (jl (j.S_4-i (JjjjJlJ,! (jl)) Jojj 4_fla-£all,l ^j l-X ' 1 1 ^1 iS(j_uJjjCLJl «1_L^ 

4jj1UU i^3J>iJI ajjistOJI Sjjii (jlj i(l89 -.54) ((SJ£L<im t_J V (JjxJI jjj-a^ 

(jjSj (jl (jjJ 7=^?-'-* 0' "-^ O^^-*^ ^ ija-ujuJI CjI I II I iij^ (_ya j3j^L y )SJ I (jL>-jV 

JjlSuJI-LiLji ujjIiI Lo-(_jJjij V diLajUU LL>.^j-isii3 (j^jjiil L^jjiIj i_^i^ 

(^y^ (jr-^ lJ:* * ' ^^* ' '' jj ' ^" * LiS i«Lt^ »l i^" ( 11^1 ji i(jjjjjj,l 4_ui_Al (j_a 

^ 1 j " i_a^Lx>-l i«_o i_ijjiej (jl JJjJI I Jl^J Jj Vj i4j LiJllJtA 'jj-^ ^ ^^^--11 
i_JLLiJI t_il I ii^lj 3j I iiL-u'^l CjIjL^I 4j.<jJj (_yJI i3ijj(J,l J_;'^^" (j-a 3_u^pJI 

J ' . ^ 1 1 J 5-aj toll J^LcJI jji (jj/jJlII jjj (<sl3 I Lulii fsiilj (ji (_,lr 5jJl2JI 
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i_aj_^_c cdJi (_jJI (_i_Laia_ij ijo-^JlI j_3L>JI j-Sljj f^'Xcj ' (^ J .'Jj '"' 5^j' J^ 
dlLa^Ldl Ll>.^j) 'K^ al jj-" I 111 pLJu I jl VI i^jC^I 4liill tf jufc Cjl Jl».I (^SUj V 

(_j_aj nJiiLjj" I II 111 (—fliUJtA (j7^ (j-^-jj/jJlII (JjjiG jh\j^^ i4_u^jJI cjLl1£ (_y3 
:(_yjfc j>ol SJlC (_yJI i^ljJI I Jufc JlJlLjiI JlSj ,5U.':.'.VI «^.«j>. 
(_j_4jj/jj| j-i^ /nU"ill) (J-«J>JI (J^i^ (j-a (1 U~i 1 1 Sj^la x-ii^l Ijui TLj^j^ - 
. Cj La^iaJ, I «_4ijc^ (_y^ joiajll sLujiLjiVI |J1s i'i^I Jl>-I j-i*J i((_gj.i«JI /n U"i 1 1 j 

[3'HJi II 'p(i" ' "Ij-^ 5^^Il£ (J l^la j3^1.aSJ I (J J?" I nil (_jJjijJlA aIJlJ-"! Ill (jl - 

jtt^lSLoLi (ji jjjj-uS jsjijj (Oj id-tujjjCl! . I J I u 1 1 (_gj"iiiitLi cjIjL^I js^jJ 

(_^jLl>. ^j-iSj ^c-Aj i5j_I,l ^ ^^^*- tl p ^ t ,^"1 4jljL^_aj^^_u_45jl 5^La (j_ujj Jj 
CjLaj 1 < II (j-^ <ilSjj/3l ojui JLpo (jl La idJjjji! (j-a ^ .lutl cL^jvjj La i»Lal 

jl ii»-j^ I II II i_j_jjJlILII cjIjjj (J^L>- L^I I ii"iSl j<u (_yjJI iSjjiiLJkl iIjIjL^Ij 

'P^ I i i ^U 
^ /j" , ,.ij \ SjjLs (J|^_Ld i^j_jj_u_<iSJLj ^j_iluLu,l (j■^_^_uJJLl,l *-dlSlL>.l ?r j"m ( II - 
(^yllll "^joU'illj i^-liulIcJI cjuI£LaVLj jjiiLJkl (j^l I ii->-'^lj ii_jj^jjtiLI Ajl^sj^ 

. diLajUU Ll».^jjSLj L&^jj (jl (jSLflj 
^Q_Aj *(J J^" ' "U (_7-'-"J^ 7r (^"m ( II ^ o "i I I I U j ^j_*IIjLaJLI ^^Ir LflJ jJ>L>- (j_a - 
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l_^ /<s_ajL_i_a5^ ^ 3iy^JJ. ' " ct-^' <ijJjiA!l (_pLiiiJi,l Sj ol'illj /nU'ill i«_u3j^ (_y3 
3j_Laj>- (j,-Aj ii—iJ^-jaJliJ (J_o1jla (_jJI 4_u^jJI CjLiK (J^::ejj Ij^^JJ , J ,~ , ,.1 1 
.(_jJlaL>JI (Jj£ jajljilll (J;»-lj^ (Jjj-iia (_jJI ^^^ujiSLIu i_2JL2j (jl (Jj£ 4_l>-Ij 

(<ukjl J^'^ lj.iiJ 3jjj(j^ ^^iiS I i(_yAljLaJI (J-AjjijJlxH '^ j I riilu j-aal (jl I'l i"i 2 

lilli (ji (_glj (_5-3j Ija^jJ ;J^ Ijl^'tl jojLGJI i_jJLjiI CjIjLc 7C_<j/^J lSj_Lj£LII 

3 J I iijJI Llil I ri I iijj,! 1-4^-3 -' j • "" ja-^LuiG SjLcV 3j^j^ 31x.». (_yJI 7'^^^^'=:^ 

.(_g^^pJI jijjLJtiLI 31aI£[iLo 3U-^ j^l ct^ LdJjj i4j.4J-ujJI j-^i^j 
jojIjiIII i_*jJL<jii dJ Likj^jj (_yjJI i4j^j>JI jSki (J^ <"i III ^ ^ « _■ 1 1 »(_, I iij Lx-ij^ 

(__>l3j_iL! i>j_j_Lo ^ i" I II a i«Lj.cljJI jjj (_jJI «L»-jJ,l jjj (j-* (J^j-y^ <^JL>JI 
iJjjJL>JI (_jJI I JLA LJ^^ .SJlaLv i_JIj^ (_y3 ojLXO^ij (Juki? (JjSjIjJJ i4jI Jii'na 

V (_yl>- 1(54; 1 75) i_x;LiLaJI Al^ j\j^ c?^ o^J'^' ^ A^Uj r.^ -j ^ < Sjj^>_u3 j^^ 

Lta-jJjJSj (J^i-JiJ i(jjijjjilll <ii^ 7tjj-aj (jl (J^'iilj i<ijjl jlj <Su.ujjSja j>L>oj 

jjjjj-cSJI CjIjL^ (jjjjjJll (j*-^! ol •U-'^'^' 'l-'^i LJL'- "^J^ t^^ liUj (j-a 
(jl J-ij-clj ((JjjJaJI (^jJkl (_5i^ ^"i^a jLxji^ JtJjJIlI J-Jjl Li^j^ dJ TT j"n i ii 
■-' j II T* i JtH-*-* Lt^ (JjjLlII '-i^^'eJ i^JJI Cj La^m I juu^£l (_y3 «Li>- (j^ dJJi 

aljLjjr" I III (_5-Lc (j\-LMjjA,\ (J-j-iiLj (jl (_jJI . I ', ^ J lA'.tl |-,i^l I (jl (_jjajij 
(^,1^ cdJi j3l (J ii'C < M (jl «^jjj,l (j-aj ((Jji.'al Jj^la Ijl o""!! Ill Jju i^^^ujiSLII 

(jl jJLjJI (_}j^ (jl (jSLflj (Jji : Luk (_yJjLjijj i(jjjLal^l (j-Lij/jjdl 1-7*^^ cLjiLuj 
I La- 1" I II L^l jl Si ij I u 1 1 (_gjL4!iILojVI (^LaJVI («=->• (jjiJjJoJI SJLxjl! S.ajj" I nil 
iSjJuiilil «lji:V iJjL^_5J JjjkQJI SJ^La. iTjIjjlSLII t_jl jOa-l (_yJI i<d LJt^ 

(jIjlLjJI La J j'^'i" I II (j5-^l 5jjiLjJi,l j-j^^ Sj^iiLJil 4 nKII ^j^ j 1^ ' 1 1 ^^»' 

.SJLxjlII oJl^J 5jjij-aJ,l 
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jlJu-aJI ^LiaJl iUij^ ^IjLSJI Jj^iaJ (>« 4 :3 :I0 

iLcj-LM (_jJI 4_L^ SLljsJI j3L<ulj i<tILu^ i_*jJL<jil (J^ii- (j-a (_j< I iM I II (_g JJI 
/a-^^LSlxoilj 'p jjl'' j'-^' ^^J J-i-*'-* (j-* JjlS'illj i^jjlSjuVlj 3_j^ljijVI 

i-J ajl.ll J ,^t~ 5^L2j jjlj <:Lt^L>- 1(7 : 146) «Ll>-Lu(j-l>- (Jj-2j LaS <ij dj^UJI 

i(l46:25) (_,_SJa_cJ,l jSj-lSLij 3_j_4_lj (j-« J-iiaJI (3^-AJ (_7^l CjIjij^Lj 4j^ 
jJij_Lj_4.SL!l (jl i<ij»-j_o (JJJ LuL2Jj <:ISHI eJ-it (jjj I iTi'Cj La SjLc (JLAla'^lj 
^\ I ii'ie-i (jl ^^_u_<iS_U (2>^s-4-i *-^^^^J^^ ^^^?.^>J.i ^j-jSLiUJl CjIjLc 4_l<j_uj ^bt-tLs «U_u_uj 
CjJlj>o (_y^l OjiJ-SLII 3 irtW j^JJtJ SJLtS 3 Ij • "J J j"" IjJ i5jij.j>J,l jajjiLm 
«UL5ILil JuXl (J-aiaJI I j j -^ I jj (_^l tiJJj L^ ' ' ^ ''JJ 'lTSlA' (Ih* 0_1>t!-^ I j ''' 
j-iSLaHJI (j^j (Jj-oLill Jij>JI ojLlI>-Ij /txiiill 4j.».j^ (_jJI . 3 tj ^ U 1 1 <ii».j_o jjjji 

j_iSLfllII (>uj iLu-u^ 3^jjII (oJUJI juklj^ij i3jjUI sLui'^l «_o J-oL»1j (_5JJI 
(_yAJj iiilj(_yk: Sj>lc: ;(2I ; 146) jj^jJIjobj^l »j5 J^Ujj (^ jdl Jj^l 
4J (_yjjuj I combinatorial thinking (((_yJjjLjlII» j-iSLalll f_^ SjJlHI ^^^ujiSLII 
^j J ' -^ ■ )<_jILjj (jlj '^ . ,. ^1 o^^l (_y^ ilLjIljtA i_p''^ SJlC i«_o (j-*'-*-^' ij-*'-*^ 
cJljLa (_jjJI iJJjLuill i—iLlII p j • ""j ijlS^'ill J 1 nl 1 n"! jLji^ (j-*^>-"l ^i3'j^ 
j_j.SLiiILll (j_« pj-i-" I j-ji 3_L.<iJj (_y3 3JIjl3 <~»I ^I j . ..I i3_uljuJI 1 ^ 1 -»- 1 j-a (_j^ 
jUejl 3^j.jjiJ (_yl<k jJlj (_^jj>Jlj (__,li>nll ^3^ljlll (_yAJJJ n_gjljjj,l (_yLjLliJI 

.cjIjIj^I 

i-iVI ,^"Vt« jj^ L^!ijJL>- (_j^ _^jj'm I iiLL-u (_5-ijS L^Jijjl (_ylll 'AjJeJjLlII 3jIj^I 

tfjdj T^JjiJ 5juS i_^i^ Cjjjj^>_ui (»3-c Loj^Ji^)) '.3jIj^I (Jj-2j i( 1 33) «/<iji«IlJlj 
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i(J J i 11 (jLua-i-flJ Ij J • " ■^"' j-JJU (j' («-4-'-* Ji^'-'^ (lA-*-" (J-* fft^Jl I "'^ .S^jjiilj 
ji Ij _; ... A" 1 ;. ,':. "i < 1 1 j_ami (_yjaj^^l i-Sj i nljiitl fi jjl'' 7-jJi3 iSjjfcUaJI 

i-al Mi"<Vlj i5-aj toll 3>^' l-^j-":? VLflJal JIaJ -it;^^Vl 3_;^| j_u^ Lj 

i l^JLi^ ij^'^l ij^^^ (j-* (j-^'^'j (3'-'^-'^'^' J I'iiM LLaiJI L-jJtj^ V ii-jj^jallJIj 
(_y^ (_yjfc lijjiju ^j n'llj^i (j^ (jjfcKJI L^l /oiaJI 3J.>-j (j^ («Jl • I 'm?_i J^VIj 

fiLuoiAllI ^ "»■ <^11 ^j_a /^^jLLa ^_^ l^_«j.jv Jl^j i I J M ( ,o Q^j_4J 1 ill AUl ^1 
^_^L^_LLJ| p ^ 1 ' *" 4SJ-AJ p j^. .^Ij rt J ^. ^"1 'C^_j_uj I JlX-1 f^^L^cHJI ^_^ i4-LL^JtJlj 
«_j_<t»- I j _; ** (jj/jl_4Jj i«La.^JI (j-« ^i^JtJ (_^l isUajSJil «Lij/ljjJI Jj '^"^ (_y3 
^3jJa jjl ijj>-l pjj (j-« l-^^J Lt^~ (J^J'^ I jj" (lA^^JJ 'J j ''llj I " . jN 1 1 i—xjJLjiI 

iLcjij^ ULtujI 1^ i"i ij (ji (3S>-«-i V I jjLtuJI (_ycL4ll^VI T-LUIj <1jJL>JI jcjitllJI 
3_i_«_Lj ^jjtj /oJIjJI (_y^ ^j^' J^' '^^^ (jtJ>-^ lSjJI c^>!I (_7^ I JLJk lijJtj^j 

(<utj liili 4j.<Jj(_y^(j^tjll^^SLfljij (Jj iJLiL'b/l ^jj jlS^jjVljpljLiVI CjKIo 
iCjuj^j^I (j-« 'l-y-*-* LcIjjI a^\ sLLa^l J^Lx (j-« '(a^L^i OJ-'^ Cr^ «LL>-I 
A-i Aj-ij (jl (jA_<jj L^ J_j_l1JI (j-SLflj Vj i<i_uJiJLl,l T-^Laslj icliLLLaLujillj 

«Eugenics3_LJcv^jJI)) jl (_gjJuaJI Jj^iill (j-uui:>o JL»-o (_y3 CjUjISLII SjjjJlLa 

.(66:34) 

pi JjVI 4_iiL^ ^ (_yXjLjj| JIJjjj (_yJI I JUfc lJ>==JJ I LILiial i5jj p-l JljV' ^^^ 
T-bll tiili(j^ (-flilJEJtjIj Jj V |_5JJI f-ljjVI >Aj iL^ji^. J^jjjjl t_t:aj(_yl!l 
(j 1 ->- (_5-Lc j-^J-1 iJ-A iCjlj_o 7-LLo i_^ J-*-y lS'-'^' i3.aJl2jJ,I (JjjJI (JLaJaa 

(_^l 3^U. (_y^ LljI (_,_<j^3j SjjjLjsLiJ ^^S^l P>i^l j' i(_y*J^' (JuiijSUI 
(Jjill ijS-^^ (^ jJI (_j oUtI I— i-iiii<SHI (_jJI LlL>-L>- 3j-^ J"*-^ f'j-'^'^' jjLtujVI 
cjL«Jill;>JLI (j-o oJljJjj (_7i^ ^j'^ w>-"' ^'J^^^' cj L«.<u^>J, I (jl i3.^Lc ^jj ■ ■-' 
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j-i^\ "i-iijJjjtA Lt-'-*:? cdJi (jl .j3j-i^l J .^ai jj^ 4 \\ ~„[\ ^J^v ^| Jjj^^lj 
^i_i nj-\_c jJL>J, I JljJjjJ d_u^jJI < _ . 1 1 U -1 a 1^ oUII I ^ .':."< 1 1 JljJjj (j-« J-i^^ 
(_y3 1 J 1 1 ^ LcIJljI (_yX-iJ (jl 1 nlr (jl i(j^ li I'lrr'CU JljJjIIJ L4I0 I .Uj 1 A j''^^ dJUii 
■'-' --- ^ 1 1-^ -» " L^Hajlj J '^ " i_J^>^ *'-9'J i(j-LC juil SjLajsJI (JLflJai 3_i^Li-3 
(_j_Lil ii-jjLv (_p (j^ 4j (jj-a-"i II (_yJ-II i(JSQll CjLsV LajLia Lcljijl ilJijJjij 
5^jjJ, 4jjjj<JI L(jL».<Cb=^ f_^ pljjVI SjjkliiJ 3_uLla SjjIjJ (_yj| Luk ^j| 
(_, 1 r I J ; I • " J iSjLUaJ,! i_aj^>_liJI «_o I J'^j'^"' 4_LfljSj 'LftJ'^ S^Uil j1j.jjiI 

• x^ljjJIj Jjljll ijJijjLia^ 
(_gjLJLv^^ Jj-2j Li^ J J' '^11 ^^J^ pi JljVI 3jJiJJ (_y3 Sj^ja- I iitl 3 oKII (jl 

(j_o III iiLUI jJt^l lijLLi^lj 'Qjjs>- j3^^-^l (j^ oj'j-'^' 'oj'j-'^' j-<k» (126) 

3 J Ml -»- ^ -^ I I ^ "'I (_y^ pj 1 11" II (»Jl^J I JU_)-1' iJ-«-^ (_, I f <:Q;>- (j-U i4_L».jlJI 
^^Ij^Vlj i|_j^JL>o (JJJ (J^tlSHI (jx. iJltje-LlI (j-u i(_,lii»llj ^ • ..^'tl ' .'^J '-^ .UVI 
i3_j_L-aJI x_^ljJI (_>3jl (_, I r i_aj^^l (j^j (jjljlll Liiajl j-Aj J^'--l ■^"11 (_y3 

jLal (j^ 1-^^-=^ i_jLjjJI jX1jJ,I J-fljJJ 3jJLpJI i^JjJI fsJLc: ^Js: ^jAst^l^ 

.I<5JlJJl>- 

3j-3Li. (jl jl!I_^I L^ ^<jiii^ Jj-^' (j-« ^-^p iJiiVitl (jjj pi jbVI 3L>.j (jl 

J I ^" LLI (j^lxJ (Jjk "ijjjjiLi (J-iiaJI 3^^Lc. ^^->j ^-^ri^J 'J-if^^' JJ'^W r''^' 
i_3J-«-«J (_jJI djjiLo <1>-L>- (_y3 Lijl)) ■.dJji (_yJjj>JI L^-a-jJa (_jI!JI 'ijJ^.^sJI S^^£LiJI 

3_i_ijj<JI cjLlaj^I (_y^ jW^' (JtR- O' l?j' ct*-*- lj-^ 'J'tR-'^' 0^ 554!' 

(_gJLll jt^ljJI )«_o (J^LuJIj i(j^jJI Sjj I II a div^La jj^ iLc JN i"ii j^Lc (^^jJI 
(_Jji I LijL«jiia^ jj^l (_5i^ 'V _ ' "^^ Lt^ SjjLill (j^ (^-^1 '^'^"t' ' 'J^** lS^J^ 
»_a (j^^_LaiJtjJ i^Q_AjLi^i (j_a (_^llJI J <i^ll Juu l^jJU ^ I j 1 ^ 1 <•> jJjL^I (_^ 
i LSj>- ^*-J-3j i(_^_fl_Li_La i(_$j_SL3 (^j" I II a (j-aj tS^L^J ^ 1 im \ j .^*tl Cjl^^_jjLLa 
(j.ja_l LiJL>- (_yji ojui i"i I imIj . 3tj j , ,.^i dSljjl j2>C jLSLII (j^ (jji^^jj^ j'^?-*:? 
.(9) II ^ « ' . ^ 1 1 d_ujJLll CjL«j»I1;>J,I (_y^ £L<jij.<ila SjjiLli 4JI (Jj uJl>-j 

a1 3^L>JI) 5j_<kLSJI I aj^. tA tl j>jj^ jji (j.SL<u pljuVI (jl '^ • "■-'"' jjiilL 
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^1 JLtl ,«a*:ai iJl *Lx^l (ft^djLai i>« 5 :3 : 1 
jJal i4ji.4J«JI <ijLp. Cjl^^Hi L?J^ (_,lr cdJj /oitlJI 3jli^ r'j''-^ •— "^J '^h'-^ 

1 4-L»-LltrJ 1 TJL^IjjJIj >LJ>.ljJ,lj h_jLjSL!I :(jjjjjjl,l I^La- J<1 Ml'lt 3^JJ<J,I *l_uSI 
4 J <1 lll^l J-i^ ja-lLllII CjI I ril nj-^ jiLilLliVlj I Lul j pU'tl dlljjl^ d_L«Jj (_yJI 

-' j • "J i4 lih-ie-a «Lj^LxIi>-l 'LLjJ (_j3l jJI pU"ll ^^c-i ^\j^^\ 'Lls.jj r-Lbej 
(2^Lolj ijaoLuJI A iiu ajji (j^-i I ^_; • " '"' dJJi i—ALajjj u>j.jjiLi x_<iIl;>J,l L^JjjSj i_^ 

(Jliljl^il (JLtA (_y3 dj-ali- i(_jjl jJI jcjlalli! SJijJl^ (JjLjiJ jj^^u-aSJl tcjjJ 

3x.J.JJ/ ^LLftJjJ Ij^JlJ^Jl j J 3 T" ' J '(t^l oKII (jj I ri m) £LjjI£J| dJVI /«1 1 <"S I'^ji^U 

.(«_iljJI J '^■-'11 (j^ 7 :3 •.4 5jjji!l j-liJl) i-jJjjCUl JL»-o fj^ I -i j " IjjJ 
LJljL^lj l^jLlII P>^ ^j 3^'*^*' ^^.^A-~tl ^^ 6 :3 : 10 
(^j-Lc: jlj.a'i^l J-Jjilj (j-C: iIjUJJ IJJJJ f<H-L«-J-!l 'J^-*-^ :j»LjiJI ^jisjJI 

jjej «t-5=JJ i->l ajl«l I J ,^^ ^^^ jajLuJI jjLa I jj I jL>JI ^^jjilllj (JljijJJ liuusj^ 
(_j_Lc ajjuill jJLlI (jLxjijI I M '"I'^J O' "^ "^J "— ''j^-^'j i3^jjiil (j-o SjjLiJtA 
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(_,lr SjlLaJI (JjjiLLi 3_ujj(JI CjLjlaLsJI aLjS tjl tlLfo Vj , . ~ 1 1 . ^ . ^ -^"i 1 1 SjjLc 
x-usjj ifjjij\jui\ /7LUJI I JUk JJJ^ ^j J '--' -- (_5i^ w J '„' ''LSj-i^I '"'I '^ .^-^"11 

i_j_LLaIuj iiilli (_,lr jji^al ^ j'a J.«J<JI '"'I j-^ L^ J ■^'^"" (jlj Jj V ijJjjiaJI 
.<rjLoJL>Jlj rLiJ)'! ■•'I'-I'^a (_y^ t-jjjLxIl SiaJlijLi iiLilikVI liilj 

4Nri>JI ^ taiU^lal) L»^^j^ aLUI d^j'ii 4:10 

SjLjJLc (JjLjj/J i_JLLa_LI Cjj^Ijj (jl JlJljj isLj/jJiil jIjj-uI (Ji-lj (_j^jL>JI 

i^j-jso (j3 l_(i>-L>- Cjia Jl2J I L^^jL>- S^jjlII j^L-a^ «_o jjiLJll (Jj-oljHi! 
(_p>-lj A 1 "1 <nj )«_^ljJI Ijui iJji*J L'(-'iSL<u u^^ SLj^sJ' ^'j J[>^^'°-'J ■''^ ' '■; 'J 
(__>iij_i (J-SJj 3JL«_iJI 4 Iji iijJI (_yji Cj La J U U Ll>-^jjS1j (jl iLuj/jjJ CjLcL^ 

ji ijjIiLJkl (J^LtHJI (__>^ji 4.>-uu p 1 <" li I (_5-Cj jLia-iJ Lxiaji SJuiAll 4 Iji iijJI 
JLaJ i<1».jJe3 3iajJ f^\^\ IjJt «LajLj-aj V (_y:o. j2l^l I jui x_o jJ;,Ll,l «Lui 
JL«_J joJj i3_3jj(Jkl (J-S_l 4.<i^ sLj/jjUI jlSi>-l tIjLajUU Ll>-^jJSj lI^j-uj^ 
j-i^ ^ L LtT ulj ^ ( iijJI ^a_LUtlll tij^u ^u jjj ijjjjjjL.<uIJ i-_3jl^^l ^_A ^ L LtT uI 
jJ_jL_uJ jJ^L>. (J-* L$^^-*-ll f ^ L L-C JIj ijj-^jul jj^i-^lj * *:ij^'''^^^ 3^l>^ Lr^ L? '^ ' "J"^ 

.S^jjUI rjLi. sLpJI x^lj ^ jJiLdl liJl^ii^Vlj ij»>Lc:^l 

I J ^ J ^ ^ I JuJl^ i3_jjJL>JI Cj|j_jJLm jjJUi ij£ (_pJ5-i (jl (_yA-LiLa]l (j-o 
£LaJL>J| ^JljUj 4_i2L1::c-a (J1\ Mil I 1"'^ J jl^"" "J -^ * t^l^"tl 4-La- LLtr JI Cji t n < t^ oil 
"" ^j'^'-^ ^L) (jjj1jjua))j iwJiijI^jv ^L) (jjjjl Jua)) (j^ ^ t II t [j^?e-J LAj t 4-l<^-l L - C J I 
(J.SL4-I (J-A (jiil (Jlj I II llj 4((«Lj_LS_j_A >l_J ^:_ALLa))J 4 (( (j-\_i_uj Ji_a ^L) (Jj_uii3))J 
I U J j , ^^ 1 1 jjJLAjJS jiLal I 1 ' ^" (jl i4jjijjiil (_5-A5 Vl lijJLliSlII j<ui»IlJI 4 I II I iijj, 
y (_y^l 4_j^L<iIL>-VI Cji I II I iiji,! (j^ j_uS (Ja^ (j^ <-,U^, ,. L<iS ■ U ^ , ,." , ,. Jji ? 
LuLoijl Lt_4ll:::e_a (J_ijtjj (jl Lu (jS-4-i (J-<kJ ^ Cj Laj U t, 1 j '^^ t jLLa_aj ^^^ijj 
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.(Jl-Lia^ 4 I'll III I j«ji-^j iSjoiaHjl iJliljL^ tux-Hit 3^'j-* LT^l («^LtJI Jj'^-»"l jj ' 
diLo^mi Lls-jJjjSIj t'^ 'j" (_ylll 4^^L»iI SJjJjlII iIjLjijtlll oJUk (J^ t«^J 

dJ-i-aJlj ii_j_iL;»- (j-a (jLjijVI (J-a^J «Lu^IlII (j-u «LajjjJI ^ l.^tl (_$'j-i LoJiJi^ 
?LS jJlj id-oLc ^ A . ^ I CjLaj 1 < U Ljjs-jJj-LSLjj i(J.S_«JI I J-A (j^ «LSjjjJI 

(_fljili_jj I ijj^'' 4£^Lc.j t_gj Ml J II TT oil ^jjjkjdl <J1iLlUj(JIj i^J^ Mijll Sj^l jdl 

i(jj|jJI J .-^^t t (j^ 7 -.3 -.4 Sj-LiJl jJi^l) ^j^l lULSJIj ;^^cu^I cdljj)/! 
(_ylL!l cd-Lj j-lTlSLi 3jA? J'^^ 3-oLc ^ ■-"^ ' 4_u^jJlj f«iU"illj jojLilII i_jjJL<j<I 

J '^ " I J_<fc n_gj_i_LIIj (_j-lJl"i Mi-»Jlj (_jSjl I III! (jjiAlII (<si^ CjjjaJ L^riJl "-^-il 
i(j-i^l>.LiII 3 1 j; Luij JljLo i_g JJIj i^jj^pJI (_,lr ' _ • "'J 1 1 ^/- I ".U.^VI ^l^jJI 
Jljiiill I JLjfc (2>c: 3jLv^U ^^^I :U,-^VI ^l^jJI 1^^ Sjjjlll Ji^'a ^ I jLtS 
(_^l I j j'a Ljjjil (_yl!l ij-jljJI Jj-ajUl (j-a 7 :3 :4 Sj-liJI (_yJI i^jLSJI Jj^I 

CJ. '^ ''^" C^ ^f^Ulllj ^cjIjtliJl (J II I III (j_« j-uS_l ^^^ I il--^ ,^VI ^LS jJl (J-Al ^1 JL^Hj-ol 
(Jlitj (jl j_ik (_, iii'^l i_2Jl^I (jl I LljI j /n U'lll (_yi^ 5j-i^ 3_i^j 3_lIT (tjaj 

4jjjjJI Jji'^ (j^>-«-i ij^ ' ^''^l ^H^' J-* T" .' ' ^j (.jSL! SjL^^^ii^l 3JT (jl I ii'tVI 

4^51jlII tf JUk ct^ '-r^J-'i "-^ JJJI (jLiJijI ^ '' J j" (_y3 -i j'jijj • ■■" (&::*->• IjSjJj (jl 
iS-Ij-l mil 3 j -^ I J 1 1 jui 4.1^ J li I ii" I II La (—flSjIu I j J I « "a i4jJVIj 5-ul I iitVI ij\j 
i—il^^H^ VI (j-o -^i}-* (_7^\ lSAP J' ''-'ijT^*" 'LliaJj i«CLul_ijijl (jLi^ij^iJ Jj<"ii n (Jji 

f_^\ 3JVI I'l l"i «.ljl dL-ujJili ajljl^l (jLuJVI (jIjl^^j ij-iSLfllll 3_iSLuISLloj 

) ) a»',^~ (jl ^^yk ijlijl^ 1 j«i'^ 
(jl i«LjJVIj «Lu1_ijijVI (j^j (jjljUJI (jli- (_5-3 -' j ' ""' (jl isLu^Iiil (jSLfl-i (J-ik 

i_aj Jlj (j_o L-i-i-j-i j-^Jaj ^ia . i3J^U 5J^U Loj (jl m'tMJ (jl m'tMJ La ^l-^«" 
aLj-HJI (_y^ 1 nlr c^3^ (_ylll 3J>U LaLlU-I 3_iSlaJKj^ i^jIjL^ ^i^ x_ojJI 
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^j-ujl"i 1 11 ) tjlj i^jLoijVl «Li:>-t »_a (_^)IiJljLLLl ^1 1 11 tVI ^^^" ^jl Cj Laj U I, I j '^'^ 

(jdjall igjln'lt 49« taiU^l«4l L»^^^ tailila« 5:10 

((<! 1 j iiij ajLa-JoLuiJ)) OjJl^ I :I0:5 

(jL«^ (_fjJ>-Lj jl SjJ 1,01 ^^^UJlSjl (J^i-J Sjj^ l>l t X_L«J>J| (j-OJl (jl JlAJ 

j_i^ j-aLiil JlJJL>JI JLsl^l \jJt (Ji-Jj I— ojS : J-AJ («-4^ iJ'J-" j>ri ijo-iitllJI 
(_yjj| L^JlJlSLa f_j\c 'kju^jj.^l S-uOil 3tAal -^t I S-lo-lLcJI 3 iiiiiijJi,l j S" i nU 

jJjj_Lj_<tSLII jl I n't Jiia I Jui (_p (<S-C.JJ I L&JlJ^Mj j J'^ 1' 3ijl.>J,l (2>^ L?'-'-* 

(^1 <lJ_^J 3j^j<t 3jjiJ;,| j-lC. 3 J -^ j ' 1 1 <J J Mij La J j t-^ J ijjjjjjJI CjLcL^ (_yJI 
:«L>-jJkILa Cjl^Jojk- Cj>Lj l^_al^^ ^ ^ T ^ ' '^ Lr^3 ijjjjjljJLi 
^_5jLt>-l ^?-^ (J-^S-a ^_^_<i_jIaj Jo I I II is ^^_u_<iSJ1 - 
iXaJ-ujja 4-L»-LL'tJ 3^Lo oLa^Lti,! Ll:>-^jJSj - 
«Lui_LUtJ «U_u_u^ Cj La^ U t, 1 LL>"^^_t\j - 

tiJJj (_yJI SjIsLkil ^ jJLS (Jal (_yk: (^g^IaJjj 4J;J^lJ SjjLa Jijlj^ Jsl (_yJI 
d ^ I " -^ 1 1 i_j_i|j^>J| ^^^ 3_j^j_ii^^ Cj^LjJljijj sLxJtiis -ij'j-* (^1 /T^bsJ (_ylll 
4_i-<^-lICJ I tLfljjiLill 4jl<i"iin 4jL^JJI ^_y3 jlj^l jjl I'l Ml Vj i'Lu^IlII 3 ^j U : t 

S^jLsc-a J_«j |_jj^jj| (Jjljtlllj i_jj^j»jj| CjLlLa^ 4.2jjjiJ (jl tJJJj i3^j^L!l 
jojIjiIII (JL*^ Cj La j U U Ll»-^jJSj J^i-jJ ^^Jj^l iIjIjjLJLI (JjiuSj i<ljiLi>- 
SLxiukLcIl ' ^aljll iUejl ^^^ j^«;tl g-j i n'l (_yJI (^jjj L<uj S-lsKJI SJjJI (jjj 
jjj^jj-aSJI (_yiLLl t'^ut-LlCJl <ijl<iJ(JI ^^jjLaj (_y3 (_jja_ul^pjj<VI 4j>-jlUI I Jui Jijia 
ja^LLtllll CjLl»-^jJSj (j-a j-J^ 4j^2 (_g JJI . d , ,.^i J j.^ll till j i , j i n t (_^<uLltrJl 
aLSiJeJ La (JS .cUijiLi 5jJ,l ojui (—flijtlll cLalSLs (^j-flJI (jLlJuj i^Lii^ 4.SjLtuJI 
f-j inTi°l 1 jjl'' ji-^l^l (_y^jL>JI > U j , >. 1 1 isLujjlII jaoLuJI tijl I II 1 1 j-a x_iiaiej (jl 
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Sj-oU-JI (jjjI jJ,I 03^1 j2jlo jji Li^j i«ULi.jl (_y^ JIsLiL! 3-«jji jIo^VI 
Aljiitli^Vi-al^c^^ t-JLL J^(_ylajaj tjLi Tc-o-uij |_5JJI 53.43. '!^l ^(_y^lSL!l 

\ i.a ^ i- l «J 2iiL4£ ljLojJLilII LjvjijJiSo 2 :5: 1 

iirjIjl^IljoLo^Ldl /o^ 4J J-^j^l JLSj i4j|JLl Luis LlSjJI^ VI->^.-.VI ,^"VIj 

.(_jJlaL>JI (Ja5 La jojjjillll (_y3 LliLajUUj ^^lj.<i5L! I <ij^l ^se-a - 
ij^ . ^ . ^ "»■" t, I ^j_L»J 4_«_aL>J1 ^_^ CjLajU 1,1 ^ciiaJJ ^^u-t^SJI (C-iLu - 

Jl^j I l^jLjLxCii*^ (_y3 ^^L.L.t5Ll I (_y^j jjiiil 4j^j^ Cj^ljijaj iBBC <ljjLLaj^jJI 
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(SJjLij 4_iJjj(JI A^LcVI 5j.^;v| (__>iaJU CjJjLv Ji^j jAu^W^ 4 joUII 4 jiil-^l 

4 n I" -ie-a 4jjLxir>- 4.iu (_y3 Cj Laj U U J i^^^u-^SJI i"»l ^j .U" j j U" L^l - 
(_jj| 3j ''^"'"' •-* 'j-^'^J , ^ I ,>.^ll Ll».^jJS3j CjIjIj I rill * ^ '" ^"' (JiLa S^JLfllLaj 
iLj-Aj^l 4_j_«_l1JLi <1j^L>JI dJLLj (JiLo <iaJjj(JI 'lijJI (tt^ ct^' '"" ^j 'U'tl 
SjLjj (_y^ tijLaj UU Ll>-^jJSj ^ Lj "iiLuJil uLuiill (_yJI jl '3jjlj -» ,^tlj 
tiJjjj (_^ JJI j_a3l J-Aj i5j_l2AII (JjjJIj 3j3j.Sim (JjjJI (j-u idij^LlII S^^l 

. uj.^!-*-! C'.xj.us Ll>-^jJSIl1I ^ju& (jLi uLl>-| jutLiiuXI |_^jJ L^LAuI 

(__>iajLi!l (_Jji (jl (_j_ufujij| JlSJ . 4^^L>-J 4 lih-ie-a SjJij (_5i^ (*J^ i"i^!iSLa «Lloj^ 
jj_a ((1^1 t II J 1)> 4.j:e_aj_jjl «LiJ (C-iLtJ (_y^ t^^ u -gSJl (_^J ^>-*-*^ ^ o ^ '"' j < ^ ^ * 
/<i-L L'C J «Lu_uL_u'^l i^^LtXI J«_« ajJb^S^ (_^ (_^LLij ^?-«l 3-*^^ ' OJlJ ^Ji u*^-^ 

j^.U'tlj (interaction (_^jLj=JLI J-cLilLlI 3_L<ukl (_yi^ 3^>^ cr^' '^^?-*J-:^' 

LAj-i^^ (J^ 3~^^"*^ J-3^' tj*^ O^J I U-^tlj <:L)jj5eIU| jJ>L>. jj-« f^U^llj ^1 0*11 

.(_jjliiill xjLLaJI jj (_yJ3j)-^jilII CjlJI 
i(_yjjjLll LULc (j-u 4^^L»JI 3_uiaS ijj^ '*>^J-^' 3_j^jlll 31x.>. (_jlr (jl 
(JjL2J,I (_y^ cr-'-^ "^ cj-^'-*-^' J J ^--^ " " (j-o i«LjJI SjLsljJI Ll».^jjSJ1JI jsJLAj 

Cjli Ljl_lia_SJI jj_iJJ ij3^J^:iSJ I (_5i^ "^ CjLo^i«Ji,l i_^i^ j^J-' '— *tH*^ 'ijj'^' 

:J!Lo SlaLill 5_ujjJI ^jjiJuil iJjJil 
ml jJULS iSjiiiLm'^l CjL>.LlI>.VI j^jJ (_y3 iJliLajUU Ll>.^j 'K~ jjJ - 

.cLj^L2jJIj 4_LiLaJlj 1 ^j^lLCJ I <JliLoJL>Jlj itLtuSLIIj 

(__>l3jjuj (_g JJI i(_y^L2ilJI j_)^' *j'_>^ jl jojil (_y3 iJiiLajUll Lt>-^jjSj^i - 

SjLjjj i'LljjjiJI t_ij< I'lll (jr^J 5ju^ L^ljiitlij/I 4_Lfljij isLujjlII LLLai 4J 
(_^5Lc.VI J_. I .>." II Cj^L«j>J (_gja.alll (_y3 CjLo^mi Lp-^jjSlj jjj - 
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,::,Io}1aoJI jioc^ vj^' 

5.Lj4iIjJI 4jj^LuJIj SjjLaiSVI cu^liiSaJlj oLa^^MI JIj" (_7^ jUJI (^^LtJI 

j-4l>JLl-i Jj^l 4^^lc:j 3j;.jjj^I CjL^>L»JI jjl^:. i4j£.LiI>.VI CjIj-uuII jjI - 

.«Lujj(JI 5ljJ,l JJJJ (__)^j-iill J^l£[jj 
SjjjjJI SJiill lJiSj^j h^jLo^LiII Lp-^JjjSj i_^ SJiill £Ll«Jj |_^JJI jjjJI - 

i<_!j_«JI (JusjlII (_jJI <i^L>JLi jj» I'lll Sjjjjj i(_yjjj(JI sLilLiVI Aj-cjj - 

• l^jLoymi J '^'^ (_y^ Aj'j^' (JrS ^jl Mill 3_L«jfclj 

4jj< I'lll diLxJaJil JJJJ itulaljiifl ijJI "ix^jLU,! 3"-^ ^-i-^J-' '*;!-'-*' jLh"! " 

.diLajUU J '^'' (_y^ 

, U ^ , ,. ," CjVLa_o (_yi (_i_ijQ!l > J -r 1" "1 (_jJI (JUj «Li£.jIill <il4.>- r-Ll:>oj 

i31a:>JI oJl^J jIJlcVLj Cj\ I ii;j^ Sjililoj ia^LlIIj 3"al ^Mlj 3_u^iLI 4jjjj(JI 

3_i_4_LJj (_yjjjLjl (_yjCjJI JlJu.:>J i3_jLiiI 3^^Lo SjIJlJ 3Jai (_^lj (_y3 (j4^ 

.<JliLajl<U J . ^ « I 3>1 I ri->Jl Cjujcallll 4.^^ljJk (_yAj^l (JjSHil <tj»-L>JI 

j-jj J J on! I "^Lj-oLj V j . ^ ^ 1 1 JjJL>o ' . « ' ^ J i(_yjLAL>JI Jj£ La jojLilII f_^ 

jl . I j'lj 1 .>. ^ (_).£aieJ 1-4^ «lj-<-u «lj^l JJjdu i-i^J^>- <iil3J Sjjj-aJ Cj La^LlJ, I J 

ijJ_tILiLa j-al L^l (j-^ '-^-^J-:' 'l-JJ^a-SlI (__>iajiaJI jJaJjj (Jj i L^jv^Lc i—i^L^I 

V j_aVI jji ^ " ^ I '. aj I L^LSjLiLaj 4_ji CxcLJu x_<iILa^ (j^ Lls-jJjjS^I oJl^j 
jaJ (_5-jJI 4jjjjlII LijljLjCi:*^ (_y3 <ij-3L>- iSjjjijlIIj d-uLillill aJ~^ 'iSj3 j^^^J 
(JjLaJI t-JUJI i^gljJI j-o j^l iJLa I jJ iSJlSI^I Lo-^jJSLiII aJJt l^ o^^^ 
. Sj^^u-aSJI "ixajl ^:a^ (_y3 (JLtS JJJ^ i'^lo-lLCJI Cji i n i iijj,! aLjS Sjjijjiaj 
i(_yjj_p^' 5-4^' PW^' >* i'L*4ll i>J^j»LLaiI(3j-l2Jl i _, ii i \ \ ij\ '(^1J(^J 

aJl^ •_« L^_^_L.4_Jt_jj ' tj"^^ ' "j" (^-^ ^ '^^^ ^^-^'^ ^LL^^I ^_7A^ (^J-^ l5'-^' 

j_A i-SJl^I 03^ 3ljAUtl 3i^j^ ^^ 1 3 li I" -^ I 4.jiji«3 J^lj^ (_yi i_JLLaJI 
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i_ajx.j JlSLio'^l (jJjSJl! i3iajjijJi,l tjl^Ij^Ij jjjluiJI i—iLlII J^li- (j-o S-j-La JJI 
Cj\ oKII t_!L«JL^ arcademic, edutainment-Sj^j^jill (<ui»lll jlxIjjj i(_y2jjjjjil 

AjJL»^' lJ^'j-« (JT^I I 'l^""'l L« 'Mi •3U,,ljl,l 4jjLu^I CjLlUjiJIj jilljVlj 

(_y3 d-Liill 4jjfcjJI j^L>- J I riS jjh i_3JL^I ^ ■ ' -^ J 1(_jJLaL>JI (Jj£ La (_jjj,L<ji3l 

:(57 -.82) di!i (_yi«J3 i-s^loiti-jV 4JjVl cjIjL^Ij i^^^u-^SDI *^ J^LtlJI 

^ ^ I « " 1 1 ^ U^ , ,. ,tl JjLjiJ^I (_>iaJLJ iJ:>»J i^j-L.LoSjl 'Ljc^jj ct^ SjJLaJI - 

■ (JK Mi^l JLlIjjj (JjIjL>JI i^LLiJ (Jlil oKII (jj I ri Ml 

^jjS^-^jX\ ju£u£ij\ i t_jJL_u) a1 jj>" ( til (JILa ' ^ .^ r. ^ 1, 1 ^jC^tl oai t ri fllj /c-uaILJI 

iCjU-ilil jo-LkaJj f_^ Cj Laj U U /«Iaj i_xjJLj/I ^^* ' jjy-^'j (_pi I'iill (Jjv (_y3 

(_yjj^l jij>JLi (—JLLaJI jljLol f_j\c , ^ ^ J . ^ -^ 1 1 ii>.j (_jlr jj^^ujiSLILj 3 ? U"i U 

(JLJuj (Jlu^ j-ijLa L^.».^p^l (_yjJI CjLcjji3jJ,l <iAjL2S 3jj U'tl iJiiLajUU (j-« 

fj.ujLuj'^l i-ajL^JI «_a^jL«ljj>L>JVI \jjt, (jl i(6l -,34) 4x3.^jjS!lII S^LSill 

-oJ La iCUj-liilll dl Laj U U ^JLA ^LLilu La ^L^^ t n*^ t^^ u -oSJ 1 4_j_at ^j:e_a ^^j^ 
-^ '-^ ' ' ^^ '* -^'l a1 JcTtHj-u 2l Ij t^l otil 3^. '^" (J^^-^ (1)-* ^"^^ ' "J^J '-^-^dj^ (*-^ 
jIJl^I (_y^ CuLaKJI |3j 1 ,1 M Aloielxajl^ i^j^^JI t_JLkJI SLo- (_y^ CuLa^^mi 
t)K i"iU LlI Tciialu LLAj i^jLcjj^j^ i_jJjjjj jttJiJjj i4jLi1 i i|->- ^\js>-\j tfJJjL2j 
j^^ ' ^j*^*^ 1(_jJlaL>JI (Jj£ La jajljilll ^_ya j3^j^'iSj 1 <i-Lai ^ja^ (_y3 d_ujijjjJI 
jJ^LiLal! ,. iM Ull «_uij>J (_y^lSLII Cj^^I 7CJJJ i^ JJI J-^W wH>f^*^' ^j<3>' 
i4\\ ,'t{\ djo itl (j-a (_ji2j (jl J.>- 1 » jl--'" • "J Vj i<ijl<iX. ^jj '^ ' U^Jij i>j 1 »"t La 
(J_aL«_a aIjljJt" I II LS 5jjJlj>J,I JijIjJlLi Sjji 'mil ijSu^ ij^^ Ct^I ^ 3"'"^^^J 
Laj 4_<j/IjJlJI CjIjJLS Jljlj <_j JLLaJI ALai J j . ^ ^ 1 1 tcH^j 4£jj:ejJi,l ^^l.lo5L!I 

:^LlIa3N^La LlA Luj i«LjLlu 
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S^Lia Llili CjIJlJ(_o aI JljJ-" I III (_yJI '"• j-^"l Ji^ 3 iil"-^l I j i^^*"' ij^'j-* L7^ 
(tsiklll (_5i^ (a^jJjJjj i_!^LLiJI (JjjfcG L*!! j (_y^ -1 j" -^ ^ iS^jLfllLa joJijJ 'Lj-ILc 
(j-o (^,-L>L>- oLjsoI (_jJIj (_5-3 Ijuij ' r" i yj "'"' 'J^ ^-«-« 0.>^'-*-^ (_ajjjj (_ylll 
dlljL^I 3_i_<j_LJ (_yi i(_,_«_aL>JI (J-J^ La /o-lLiIlII 3 -i j " x_a (_y3LuJJ «L<j,Ljil 
Cj Ji JUl.4-) ^j_jJLLj CjLa^ I *U Lo^^^^-tSj ^j) «L^j.^jv «_a ^^^jijujj i«Lu_uL_u2l 
(jl JLSJJLI <tjji (j-a_3 ' ^ 3" '^ ^ N " (ajlAjil JJJ (.3-^ ijj-a-"i I ii_i (Jj ij Jjdu «LlILc 
^LS La CjJl^^I »_a (_^-^i->- 5j I II 1 L^-ijJ i5j_jUt_a p '-^ * 3t_a Q^l^l ^"m t n -n j" ^' ' '^ 
/<s_lJL»j (jl dJJi (_jJI I ^j''^ ' ' -" 3 o ^ ^ •"' ij^ ij^^^ ijoiaJJ CjI JjLA (j-* Ij^ljHa 
r-jL>- jj_a3l ^«-Slj ;«— a a«^L1j SjjJiJtA CjLl£Lal Cjli ij.^:>-\ (_^i^ UJLLa^O 
(_j.flSLjJ iCjulSLaVI oJUi SjJJJjtA l«_a jjLtiLI jlSijVI (_5i^ (tt^TbelLcuJJ <ijj<jjj,l 
fj-a£jl i^\j-LM^\ f_^ AjvLlII ^^l.l<>^ I CjljljJa jJuLis] (jl (_jJI j-J-<ii (ji Luk 
<i_iJL»JI 3^LLaJI Cjli CjLjj<L>JI j_iij (jl ^ja^jJI CjLuj/Lj<i jajlalll j_uSLij 
i«LflJLSLII J '■^ '*' i_JLLaJI (j^i I ii->-L J '^_; "■ i-ixx*- (_, jli II ^1 ji I ' Ij . ^ a ^^^ 
<iLujJI SjLiJI CjI j id.>-LlI,l Jjlj-il (J^ <"i I 111 sjjjJ <iLujJI SjLlII 'UjJ (_, m I iij 

. L^ia |_gj< MilL LjLv ULL (_ylll 

'ij-i^ SjijaHl,! vIjLVjJI x_<iILa^ (j^ LlIj i4j1 I II I iij^j i«_<ijj>J,l jljii )«-J-*:>- «Li^ 
jO_ikj 'c>"jL> 1 II 'ix-iJ-ill ^j-L.L<t$J I 5j.^^Lj dil iMiiijJLlj jlj^al Pj-j3 '-ij^L>- 
jiijl) jj^^ujiSJI iTjI JlJ(I JJ><JI ti>ij>II ijJ^LkVI SjjkUi dll j ^ (jjU'iiiij 

.((jjjjLtuJI (Jj-ajill (j^ 2 ".2 '.6 5j.iill 
«L5e_a^j_jj| l_JjLi_ci3 p I * \ (J-*^ '3-*^J LiL^^3-^ '^-^^^ JtH^' (J 'J-*-" LJ (_7-^ 

(__>iijijijj Lxjjj I !3j_^_lL>oVI (_5-aj i<ijJL^3l 1 3"'*^' (a^J Ij il" jt i«Lu^jlII 4J1JJL 

j-Jj J J o'C II ^ j'il .^ -^i j^j-a <ij (jl 3" • "J V IjJLC liJLufc (ji i_2jX. ^ i^jLill 

«L;t_aj_Aj| (ji fc^ij (_^-^ i4_u^^-«jL «L^-aj^l (Cjlju (_^i^ SJlJuJ (j^jlo^pju t* j^jlJI 

(_yi 3_j3_lL>o)'I j>a>-!' j»l jLJtl-jil (j^ J>»^ ^ jj-^P' (>* 3I111I111 VI |_5 Li 

I JLji (_^ (jl jlUclIj i3_ljL_<j_lSLII i^jVjUII (jLi dlli ^Js: L^jLij L^Li^ 

_j;>._jillj I'l I iMjII CjUlI (JlLa i(_^jGjjjiJ dja^j-i Cj LiJ ijJL(jiiJ^t>- ^LitA I U^ , ,. ," 

dja^jjJI ^^c-i LkLsol liJLufc (jl (Jj id-LtjLiLiJI cjLiill (j^ t_i^p^ Sjjj-aj i-jUSi 
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.(i«_iljj| J '^^11 ijji 3 ".2 '.4 ij^Jiil jJkjl) SjjiLtA 4_iJL;LiLaJI iJliLiilu 
,,-i\j , ^ ", -^ 1 1 J jj_ojJI ^1 JlJ-" I III (_y3 3^j_ijiA «La^j_i iJliLiJ liJLcji Li>.j 

(_jjij (_5-3j I L^jj^jill jj-j-o i-dLufc (jjLjJj ;j* , ^ , ^ ^-'i 1 1 cjUlI i—JUlII (_y3 L^jSLIj 

■.(_yjk CjIjLII^I 5JlJ(J lilljj 1(0.^ 

L^jLj^j I j i (slaj (_y3 (Jj I L^IuLo (_y3 Lj/LjI (J-ujJ «La^j^l jaLu (ji - 

• l^jLJilj (jjLxji^l jsJLA Jjtjjj CjUtill JJlaj (_yl>- iS-aLtJI 
(J_»j=_j iSjA_jJkl j_«j<JI (Jj>.|j_a j_y^ SjJ-lLjoVI dJiilu djc^j^l jaLu (jl - 

J <^* II SjLxiaJtJ ^ ' '^ 'I ^^jl^^ ^ p^"*' ^LJ jj ^ Mill 

Li] I lijjil «I-«J (JlLa i«L«^L>- (j-ujQjjiil 4_uj^ dja^jj iJliLiJ LlIL>- j^Ijjj - 

.j;>-ji!l dJLtj id_ujj(JI 
4jjjj«JI dJiillj 4:a^j_JI jsiaj (_y3 i(jjjl3jL«Ji,l L^jJI J-lLluJ (_ylll 4jaj>JI - 
SJlJJLj Sj^IjIUI TiL^lj-JI (j-« 'iJ^L^JI 'I .^^11 J^ <"ii III (j^ 5 , 1 U 1 1 ^jja-_i I II 
5jj^jJ,l 4jjjjlII Tt'j-^' iIjULI j^jj li^p- I Jj^'' -^J-L>-* 3^=0. (_yjij i4jJ_lL>o'^I 
.(J ii'Cttlj SjJ-lLjoVI <ij«il 4jjjjiJI «Lii!l (j-« ??-*'j-^' d-jijvjjj "ijjLajjl (JjLojJ 
i±xj;»- "Ij-a-LlCj I sLtSjiaJI (_yl^ «^ I'lj 4_lj.l>-3| dJiilLi 4jjc^j_JI jaLu (jl - 
iCjUtUI (jjjjl J_a (_^ (jj W" t (jj-JJl ^l^-^-u i4_iie_(Jl *Lb 2 d j i i n t 3jj-« (_^-LlA-U_u 
3_i.c.L<CL»-Vlj iSjj.jji'i/l -1 3"''^.' (0-^ J-^J^ ^ SjLc tixj^ i3jjL«JI (jj/jl Jiil jl 

.a.L...L>Vl oUUI t-iL^V J-iiial L^LLa 
textuality ^-^j.^'.tl ^jsJLjla j:aj iCjLojLm Ll».jJjjSLiI jjlj^il oLsoVI - 
((J^lLII (Jj-ajill (j-« 5 ; 3 : 8 Sj-iiillj ^Ij-II (J-i-a^l (j-« 3 ".2 ".4 Sj_2jiJI jJijI) 
Cjli 3^j_i^ d—Oj.^ dja^jj Cjlil jjjLiJ (_yJI ^JL^lII (_y3 t_g.ajjin 4Jlj JLi V 
J jN i"i"i1u <4.(.aL>JI cdJj (JlLa i4_ujjiJI ^-.j .^'tl »_a (J^ljijil d-ujLA Cjul£Lol 

.3_ujjl1I /aj^jUll CjLa^^-Cj <_jlj^Vlj 
£jj ,^,^A-~t I jj-t ^iLx^l^«JI ^_^ LJLaj-ljtll ptJ«"'j j"jj ^ ^fH A^claJ - ^ 

liiljj I ' ^ ^ ' J '^-^ ,^^."11 LlSj M-Lt^LsJI 'lia.jJ.I (_ya JJJ-L.L»SJI (_iJllJEJ 

(_yi CjLaj I » II -' '■-" CjLaljLir"ii nl ijliil Jjj i h (_5i^ SjLajJI 4 jIU (oijijj (jl 

ii—i-JLSLlII I— il I ii-^-j i(_jjm (Jjljtlllj i3JjljJi,l ' '-'ji^"»"j id_Ljjj/L>J,l SjjjJI 
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,::,ta}lAoJI jioc^ vj^' 

i(_y^ljjJI -- 1 i^^VI ^^ joii-JI ojui aI JlJ-"ii III 3x.ljjJI 3 jlU (sJjtJJ U'A-a- (_y3 
jajJaJIb dj^LiJI lIi LlLwlI I <ij^se^ ur^3 '^t^'Jj-'' Cr^'j'^' '^i^'-^! P-^J Lr^3 

Luk ^ ^"sl . ..J lAjJ JJLJ Lajj Lcj^ -^'-^^T^ Cj La J U U (JLtA (_y3 ^^ ,^^.~1l 

.3.<t>.^l jijfcU^j ifiy^^l ijKj loUill aLusI 3j1U - 

. «Qj_uJlJlAj ^^_u-<;SJ1 (^^i^ Al 1 11*^1 - 

5j_2^l (_y^ I j J 11 Ljj_Jol (_y^l 3-j-»-aL>JI (JliLuajuaitl!! (_^Li ,j^-(^lj (j^ 

. ^ -^ *i ' "' 1 
lj_laj (_klSLa (_yLiC.j lS>^ (Jt!-*^ Ct^! TT^^^^*^ Ct^J'^' S-i^J-'iJ 3 j i nitlj 

La^ L^^j jljijJi (_ylllj itiiLo^mi Ll».^jjSjj 3Jii!l [j-Lj 3j^L>JI 3^^ljii! 

(j-o 3^L£ LdJjd 7-^pSlj i(x_<jiLlII J .^^tl (2h« I •4 ".9 aj2Jii\ jiiJl) (»jJ JlJU 

.4ibJi:>JI Cj Ltiis u^ I - 
.3j5Jii!l CjLjjiau^l - 

.High order logic (_yl^^l 3_ijjJI jt-^'" - 

.cLujjj/L>JI CjLui I iilll - 
.(_g^iill (jaiiilll joi^ - 

.3j]^I 3.4:>.jaJI (.JkJ - 

.(tsjvbiil d-LiSLa - 

^ ^j , ^ "i 1 1 Sj_ji- j (j^ *>:^^ 5 J^L^ i^j-jkLm aJ-it (jjijj Jij JiJLcuj (jl Jlj Vj 
(__>l3lj.c.'^ L^l Jij-'ii iiV cdJij i(«_<j/LlII Jj-siflJI (j-o 7:5:9 Sj^iiill jJaJl) 3jj^jl!I 
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LLA j-uiii^ (j-^-jj/jjdl (Jj-ALj JLaLlaj i^jj^pJI CjLiK 3 . 1 U t 5 J I riitLi Lai 
Ijui (j-* 3:3:10 Sj-iill i_^ (j\.i^jjX\ (J-uiLlI 4 j . nitu jjU^ij Q!'" ■-* cr^l 

. system theory Cjlo^lajj,! 4j^iaJ - 
• cjLoymi Lp-^jjSj jLiiJV ij^Lxia-VI jLuVI - 

cjL«.<u^>J.I (_y^ iJ-«-«-ll 3-i-" i—JLLiA Lijjijjv ^_^ (.3-^ lt^'j '('-^'-^ Sji^allil 

Sj-oLiJI (J^Liiiil i_j\r j-i^^^l (Jj ,-i-l~"iVlj p^o ,^",11 juiLlo JLi^l LdJja ' .^ai 

Jjjl JJlj^I I Jijfc (_5-3j I LL>-^jiS"ill (j-UajJJ 'jjj'-^'llj ,3'iL ,^tlj '(Jj< .""rlu 

• 3 ij I U 1 1 CjIjL^Ij i_ajL«Ji,l qJsjla] A±La\ (_>^aju [jjt 

i^uL>-^^J$SJl\ (»j^l liiil reverse engineering 5ji.i^t!l ^-.jjJlJl^JI (jnini - 
(j-o 4:2:3 5j.iAJI jiaJl) bundling (<ujj-lll ajLjj j,^^! (JjVjJI j-j-<j^ j_uijj 

.<i>-Lm jijij.<iii LLi^ <" I III -' ^ '-^ «" I cjLlLwiJi cjjjaj - 

.<ijjjjL!l dJiill (JLa^ (_y3 dJiill 'LijLijJjt^ i<iaJ5jj<L>JI CjLuI I iiUI Cjliiaisj - 

.jjLJoJI \jJt i_^ (jj^jj,! I j j -^ I JJ (_jjJI <ijl<U(JI (_pl Mill «Ltjjiaj fn jJ''J 4_L4Jjj 
^^J;jlII aj-UlLU 4tj (iijS LJLojJLaXI LjvjijJiSo 3 :5 : 1 5 
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(_yi 4 J V I ri II 3_jjJl,l LlJVjJj-lSLIII eJJt LllLoJii- (J^^V LlA LuJJl>- Jjjijjj/J 

:4,uuLaJI cjVUJLI 

,/<sl»lI,l S^Jii. fj!s - 

.(jjjjjiil SjsJii. (_y^ - 

.(_yJ4Jll i_<JjalII ^jlaljl^] S^Jii. (_y^ - 

,4jjj,jjJ,| SjbVI SjaJii. (_y^ - 

.^ufcLuLI ^^^j^liA 4_ajL>. ^_^ - 

.dlL-ulj I rill (_jj(jl3ljj 1 '^L<t-LlCj I 5jlj"^l 3^JL>- (_y3 - 

tfillnlill iLaJLi. t^-l 

j_a i/n J 1 <"ill (JLa^ (_y3 CjLo^mi Lijv^jjSi (JL>-jl (j-« S^j-iiu-cil ^LiJI 
3J| (_jJI cdJj r-Qrcj^ , .U^ , ,.j jjjj Luli ^nU'ill 4 <jU tllji nj ^^l.l<i5LI I (Jji:>- 
4 : 2 :3 ^j ^^11 ^^Jiulj fiLLt-j-Jo «L»_tlj '^ j j ' ^ * ^jLoij j/l »_« jl^:>jl * ^u" . .." cLjSj 
(j-o (_gj"i I ri 1, 1 I Jlj* (jjj (JljLo jJij_Lj_<tSLII (ji cdjii Vj i(iJiJlJI j '^■-'11 jj^ 
(_yJI (jJJ^l-=^ ^'' I :U,^Vt sl^jJI jjll ,^-^i ^ < , ,ij (_gJLll (_y^jjjjilll (_^j-II 
:4-JL>J1 Lo-^^^J(£JlJI L^ 7r t ril ^_7lijl CjLnj-LL^I ^^* ■ * Lu^ ^^ ^t^C ' , ,.j ,d ^^^^^ * 
drill & 4-L.t-LlCJI cijIjL^il (j'-S^lj Vi)'^ SJjjji^^ j3j;Uj;SLII a\jJkIluj\ - 
cjVjLlII 3Jjlj_oj i3_LxbLjjJlj i5_ul iii-kJI (jjjI-<uJ' '^b'-^ J-^ practice 
d_L4-(jj i«LuLa^l (jjjL*^! LdJjij dji^LiLaJlj ilSLul£LJi,l (^jjjI-x-ij i4_uLuijSL!I 

. - 1 1 J U -^ J I ri 1 I illj ^^j .^ '. II , U ^ ^ J i(J_«.J>JI l_!lj_clj CjIjijjUI djjj^aa. 

^:_-olj-jJl JJ-* p^-'-^' 1^^^ Ct-^ ^^* -11 * Ljju . «Ljuiu Laj 4_l>-^^^_lx1 1 CjLlL^jlII 

(_y^ i(2l :82) SjLxis Aj^j3 cjIjLc jJjj (jl (3^L«-i (Jj iSjjjjtx L^l 4-L«uLltll I 

.((jjS_j 2ij (J-4-1 ^)) Ujjua ^^* '11 LAjjUjlj 0"^^^ 
CAI: Computer-SjLjjLjsJI -^ _. ^1 All <_jL»j1<jI (_y^ ^^^u^iSLII aIjlj-" ml - 
n_jj jdl jLiiiVlj iSjjIj^l Kj^Lu jJlj 4^j^l (j^Jlj^ I Assisted Instmction 

I , I U 1 1 J |__^jjl!I (j-u 4^^L«Jlj id-iLiJI tLbj 
(_jj| pj^jJIj 5^1 jJI 3jj^"^ 'LujiLjisI jajitiJI CjIjL^ 4_l4JI1J 4 Ij I iij - 
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.jjjLSllI 4jUSj (_yjjj(JI jojajtil 
s;llai>-^l i-sUiij^lj hIjLJSLII ^Jjjjuj jL^ljj^i—JLLill ijivljjl SjLjJ JiJiljJ - 

tAjLatXI 4^JL»> ^_^ - LJ 
i (_ljLi_u^1 »_a ^_5JljJLli_j ^ I ^ "i U «LaJL>- ^:_al^^ a1 jL:>"ir til ^U oil (2p>-4-i 

(JJLla dili (_yk: 5j>Lc 5 .J I U 1 1 cjIjL^I,! (jLSjI (_y^ 4"ijlU AjLflj 3jtjLlo ^ 

sLj-LcLs j-J^i Sjjj-aJ 4-l«ulICJ 1 <ijjLo Q^j^ (_y3 p U III (JJ1-»J 4j^L>- ptxijj 
JLjJjjj id_uLj.4jSLII Lli^LcLflUJI (JlLo 5Jl2jla jojjiLio (JjLuj (jPJI tiJJj «Li^L>- 
Laj 5 J \l ,^"aVI joJijJI «IjIj i(_j^^^^l jjU'.ll CjLlLj^j iSjjjjil 3al UtI 
sUaLji^ 5lSL>J,| i_)^ijj/| i^l jLJelLt^l 5j_oljjJI (j-« '^J^J-i-II oJ^jk (_y3 ^^^SLj i<ijLJu 
Sjjj^ (Jij jji <— ijliii'^l \jJt, (j-o i-ajL^JI (jl icomputer simulation jj^^u^iSLII 
(J^lj sLI 5j_LS_a ji iSjJLca-a 4 J 1 T '"I r-jLu j_i^jj ' • « ' ^ j i^JJI jt^l^l (j-« 
Jji-b (j^LSm 3-^j.^J i(_,JLi.ljJI 3ljJI^VI CjLjJ-ft^ 5L^be_4^ S_<^jjJ,l 
iIjuIajlII i_jj5-«-i Jl i^jLiill CjI£jj>J,I 3'_>^' *— ^J-^ J' "-^t^J'^>^l i-<IMjU , ,.l 
i<i_iAj_jJI Cjlj—udlil (J!Lo ^L*^ JtS-*"^^ J' (Ji>*^ Lr^j L?'-'^ C?-^ <J1jJl:>o (_7^I 
CjjJl^>.j id—L^jJj-LjJI iljIjjJajJIj , 3 J \l ,^~ aVI i-il J I ^".tt I cLl».^^jj>J I J 
J^mi jL^tiJl Sl^L=t^ L*j',>^ (J^lJr"l I .M (_^l liiJj jf ;4jjIj^I olj-AkJI 

>LjJlJ ij_^^^ «u_u_uj Jj.j5E_<;S j3^u-<;SJI aJl^t" t n ) ^t Lciajt ^ W o U (2p>-4-i 

r-Llajj ijjj-^l Tcjljji J I overhead projector t_gj UtI Jal iiinVI (jjj^Ls (j^ 

5j-Li_(-£ij| CjUtiuLiiaJl jj_* * t-t-oLLa JJL^ 3tjj^ jt iS^j-uS (_^^^ «LjiLlu ^_^1 tijjj 

.(jjjjjJI 3^LS (j-* 3 li l"i -^ (3^Lol (_5-3 

4-l ^ l LO J I J;a_iL_u^l ^_y^ aSL^HIj «U_u_u^S i Lxiajl ^j_u.<iSJl aI Jl?-" ( III j2>j^-4-)J 
(jj/^Lfl^ i3jitjj.l 3jj ,^ ,tlj 3j< «i I nil Sj^-v'^l ij\j JajjJLI multi-media 3 ril'-^l 
jy-aUjj j_y3 joItU qJJx^ '—'■i^ n'.ji noJI Cj^Lajj/j ijjJLlAJI 5j.^^ij i,_)l3jj(JI 
(_y3 j^'ii iijm JJJiJ ^^L.L»$JI jiJ-S-lI i<ijjijj SjLa jo-iJl2IlI I < j I U 1 1 JJjl M I nil 
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,::,Io}1aoJI jioc^ vj^' 

. "^lo-lLCJI S^m j<uJl2I1J jA nl~i-'>J,l (JjLji^I (_yi^ jljjal i«_jjjjj ipLSjV I jajiiJj 

."IjJJiljjJI ja^uLu J J -a- I rilj , el .lull CjuLvI TC-JJEJ-aHj d-LJjJjIjJI 

(_y3 iiIjLo^im Ll>.jJj 'K~ aIjLJ-"! Ill (_y^ 4^1 1 III JLx^'i/l CjI I II I iij^ i."i"il^ 
iCjIjjLLaJI SjLlS^ LjLlII CjIjL^I (j-o 1 3 li 1" ■•'J, I CjIjL^I f_j\r I j"tl -1'' i_jjjjG 
CjljiJiil (JLLa^l O'^J."' '" 'i_^ J^^ '— ''j'-^W 'jJL>-* i(__)l3lj^'iil ^— j-» '"'"j 
.iTjIjLuJI SjL^j SjjKJI 3J^I ^aLu Jia LujJI oljL^I (_yJI 

<-.j ,^11 . «^|^| J^'t 3_lIL«JI 3t I nil ciil J S-ujjiaJI .U".! , ,.jtt j>1jlj-"iiii1 LdJjSj 

3_jl_i_»^ 3JL4.C i_j_jjjG i_y^ T-La-b (JjLji^I tfJLA iJLcaJj-" I III Ji^j ^jj I ^ 1 1 J 
(J-SJJI <i_i_<5Jjl-Sl iJJ_aL^ JL^j idjLiii Loj (Jji^^IUJI j^jS3 (J^Ijlaj iCjIjjLLiJI 
i_*jjJL1J 5LSLa_a |»Lii_i j_j^iajj ^^^^^J j-<4lLo J^^^sJ iSjjJ i'v 1 nVu (_gjjajJI 

<i_Lj>JI jj '^11 Jj-r I iTit (DVI) ^ ' ^ " " ALki_i aI JlJ-"ii iiu uiiljLLii!! (_yijLji 

3ji iijjJi.1 Sjlj^U 3 li I" -^JL I jil^il (ft^j (_y3 cjLajUU joioj i;>l jj-"ii 111 pLi 

:Jia 
, JJL^JI 3_,IU1I Jjj^cuiJ - 

,3.<jjjJi,l iji-b 3j;vjUJIj 3jivljJI 5jLjl1<j,VI AlJiJ 3_uSLo - 

.(j;lxi«II *bi 3_l3|jj5 - 

.CjuLjelLaVI /jJLiJ (J-lL>o - 

i3jjjjjjJlj 3jjIjSL!I (iL^.^1 (_aj.flJEjj i3_i I i'jjX\ SjIjVI 3jlrla SjLj (_xJLaj 
3j.4jfcLj < .\t UtI ,_jjj 3^LcS jjjj 3jjjjjJi,l SjIjI (_y^^3^Lj.<i£L!l ^1 JlJ-'hhI (jLs 

La J^J i(_y3Li. «L».j_i SjljVI (_y3j A^j^r- 3_lUj(JI SLpJl (_7^ 4-al JlJ-"ii hI 
La x_o ii-Sl^ jl JlcI (jjj Sjl j"^l (_y3 ^^^ujiSLI I aIJiJ-'ii iiI f_jJS f-j ni\ (ji oLJuJtJ 
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SjIjVI cjLaj 1 » a j»L!iJ S-ii^Ls (jl . [4^1 JlJ-" I 111 f.\ I iij ji 31t-iLg. ^^L.L<i5L!l 

j_y^ pj I n't Vi J .^."aVI'a <l».L>o (2>o tlf^-SjIj (2>^ t"-' oli '5j'-i^' 3_ilor (_y3 

4ji_^-A^jn- Cj>1jJjij ^1 i I II III tjjj i ' ^*^ 1^ ^u^LUi (_^^ l>^^^ L>' .^*-. '^ L>* 
^^_u.<;SJ1 ^1 »jLLiJl i^j-LM^- (j-«_5 t^a-iltlil «U_u_u^^^_uj;SJ1 aIJi^tIi 111 jLlujjl »_a 
4 (j 1,1 oJLjk (_yi js-^IJjLjlJ, ^-aUII (_gj^ial, SjLjJI^ CjLaJLi. (»Jl2j (jl (jSLxj 

i4 J <i J U~itl S^m jjL-ilA Ty-ALcJ,! (_gjjiiA i_ajj(3 iiJliLajUU joiij 7c_uJ - 
jJaJl) 5-i^lj^jl n ill CjLJLlJI JLcIj^ c5i>^ ll>^ l*!! jj i L^la jL:aJ La 3-i^Li- 

,(«_iljj| Jj-aiJI ^ 3 '.2 :4 Sj-iflJI 
icourse authoring systems jLjiUil i-ajJG 3jUr jax. jJ 3_lIT /oiij j^j3 - 
JjiSlI diljij i(_pijjLll I Jl^J dj^'^ /(_yJj^) SJiill 4jjl-ij («iaJ LJU. j^IjIjj 

,(j\j?E_aj_jJ,l ^_^i^ ^u^Lul ^_^_iJJ_a ^LiH^l 

»_(fcl_m ^^.^jLa (_,-Lc 4_L<t-Lltj 4 Ij 1 11^ ^j-L.LoSJI aIjlj-"! Ill 5^^£La Cj^LS 
(_yjij iSjI^ jj^^ujiSLII jj jt-^ I'liijiii (_yl!l programmed instructions 3ja^jjJ,l 

(jjjjjJI SjLo (OjJLij 4_Liij>- (j_« L^-i-a-Ljej jjfc dj j-j-4^ La (o-aIj imodules 
(jjjj jJI pj-fljJ TT 1 1 "1 i-ij;P- (_,t-i-^ j_i£. (jjLj/I (_yi^ SjLc J.4JIJ j_j^ linearity 
LiaLaJ (_yJI p-^^jJI <iJ 7C-JJJJ i4"ijrjj ^ 1 <"i U |_gj"i nil LS^j iiJliljLjtA SJlC (_jJI 

^^ ^ U ' 1 1 ^J I 111 I nn\ pLujf 4IL>-L>- aJjlI ^l^^^j_jJ,1 jjjjjjjl JJ-* 4_ajL.flILa st-uol^-a 

J .^^11 (j-o 5 :3 :8 ajJLai\ jiaJl) hypertext (J-jL^' o-^' <— ijlmi tt j"m i nj 
3_j-«_lLi:lII SjUI ,_>^ iJtP=j "-^^P- ' ''^'1 I jui (_y^ 3ijLi cjLjISLoI ((j-oli!l 

p 1 < "1 U Jii-Lj (jl i^j-ft-LlCJl /j_aujjil 7rj"n I II La I JUfcj iCjL£^L«JI jj-a dS j i"it 
(jj j-jj-L-1-.tSL! I Sjjljju i/tjiLtil ^^Jjlaj (_y^ 'LLfljisJI 4_j^jJjl 'liSjJI (jl 
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4_J Jl J Cj\\ 1 Ml «Lu_A ^_^ ^ ^j < ^ ' 1 1 ^J_u_4J fcILu_u 4_ajL.flIU,l 4_pt_a^^l jJ_jL_u^l 

conceptual ^^ ' 1 1 ^ j " j j ■^ ^ ^ ^r!-^' (1>^ j^L^ JS-^ ' ^ ■'^■'^" isemantic nets 
T-jJlJj Loj i3_ujijjjJI jajj^mi (j-« 4x.jji:a^ (_yJI (__>.aiJI (Ji:>o (_jjJl Structure 
i_3jL«Jllj ijJUJkLHI Qji 4_iSjS (_yJI L^ (_>-'3Jjl (J^jalbj id_jil,j^ jajjiLio jj^ L^^'^>^ 

x-Uoj /iLjkLLl,l ;jr J J ^ (lA-*-" ''^ '''^ I j""* I ' " i()tjljJI J '^■-ill (j-* 6 '3 '•4 ^j ^ ■^ 1 1 
yn 1 < "i 11 (j-AJ (_y3 7c_<j/^ Sjj iiOt S^m (_p=_^j ij-iS^HJI x-iialj^ (.3-^ (M:?'^' 

. L^jJ^ 4j^iajJ,l 3 J ^ U •, 1 1 (_yiill 
:ljI-luI j iiiTI ^^^juial^ < U .a ^J ji r JI djIiS^I <L4jk». ^^ -j 

I U U^ cLxjLLaj i4-L<mIjljJ1 dlL-olj t nil ^t-l^J ^j' 0^ Jl-uHj^J i^-lx^lLxIlII 3jIjVI 
SJljJl^ <i_uLo^LLA CjLoJl>- (<uJl2j u^i^ Sj^^-C n_g^^pJI 7-^L»^VIj JjJLaHll 
JijI^Jkl CjLa^Lt-a ^^l^j_a ' ^j ^ '"■* (J-«J *0"^:i^.>^^ (J"AIl>. LJ I J ^lj^LUI ^ J J 
3j . ,1 II 3_<j.ta_La ^Halll i^^JlII J^jilj lERIC .ajL^tlUI iTjLjVjJLi 4jj^lL«IJ' 

j^ i"il (j-oj EUDSED i—aj^^jtil (_^^jj]| (^jjjj^Ij CjLajUU CjLojl>J 'ijjjijj'al 

(_j^j^l _^jJ,Li Sjjj^IlII CjLajUUj (3jJp-II j^J^ L7i>^' (oJulII i_^ ^^IjJll 

(JjjJ (_j_1jJl!I 4_U^jJI I_jI»SL1, ^LjJI LdJij 'J '^1; 4_L4-uJlj SjjJ^UJI Cjjjaji! 

Ajlij (Jj iCjuljelLoVI /!:jllJ (J-lL>oj i«LujiIjJlII sLuj^Ij i(j-<.jjij jJllj . ^ .lutl 

3_«^jJLIIj .-.I .^ 1^." ,,.1 tj (retrospective search 3_jjL>JI SJaU-^l i^jLoji. 

iij\jj\y^\j - ^ U U *- 1 1 J ijl^^_^l ^^y^JL:>" t ria jj-« «LmIljt-« Cji-LnJ jJjU^I ^1 JLalj 

.(JAlt>-LiIlj 

(_^l i3_jj_Li21II 4jj1 ir^->-VI uIjIjJlJII aJJt jjLstii V Lul LbjJ 5K uA\ 

ijft^iLuJI >"il-~l Ua^'a -d Ah-Lt I jJL>J| j_ik|J^ jj^Ll^ ,5j ijl^'ll j^j~ lIiIj^JXI 

^Ijt ' ^ * < >> i JLj_a>Ljjl * Ij t II "t ' d ^ ' '^ J . ^ *.■ 1 1 ^jjjjjjjl S^^Ui ^_^_(aii2J (JlLa 

JJ jT^^I t_gjlS Ml (__>.ajjjcjj ijttjljilil Cj I j-i^jcjJ 4jJjIiJ,l <ijjAII 3JL>JI hj-UjijJlII 
(j^ J^ i^"*-"!! j^jIL(ai_a (3j>^ tcLL^t-L Ltr JI CjLajL:>ijl t^j" 1 n a ^_^ jj-a'^ I ^LjJjtj 
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sL^ lJ-«Lj (j-^ Ml ■»■ jjJISJlJI /o_lL»I1JIj 4_u^jJI ^>JJJ i—JJa '^Jj .^11 (jjjjljj,! 

■'-'_; • " ' I (J I III i4jjij_o^Ulj 3j^jJ,I Sjjj^HII iJli Laj U 1 1 ^^lj_o 4.x-iJi^ (j-C 
gL-oi J I nil ^ ^ ( <•> 1 J Cjl>.LlL>.1 ^1 I 1-^^ I J ' 1-^ Jk^ di Lajj U U -n '-^ < ^^0 0'^'-' ^t 

1»'§\m^§ JDUiJI 4*^ji 6:10 

-^ ' " ^ *' /Q_j_L«_Iijl /oiiij ^_^ i^^_u-*SJl jjLv^l 5jjj_A^ CjLa-j (.o ^'3^ ^*-« 

Ji^J i(j^_<^l Ml" aj (j^IjLflUa ".(j-LflJ^ (_yJI-Uj_j^ x_o CjJl>- I oK-LbjJ (»J-^I 

V iiJiiLualjJLalj /y.ja.j>- (j_« (jjil-j-ui (_5-i^ "j-^ ''-^^J lT^-Sj^^I (j-« i_P (»LSi 

Jl^ fj^\ VI lAjj Jlju Lajj L^jjj ■al.ij"ii 11 3_u^Lj <ijS^^.C. (jlj i/ajitllJl 4jl<iC 

(__)io^ t—iyLjil (_y3 CjjIj ji^j .(j-^^Liuilj (j^iSLflHil «ljV Luslj^'ii III i(_yj^j(JI 

'' j"^j ll>^ VjJ i(aJLJu13 (JjLflj) cLLlill 4il2j I 1 j ' J ' (Jjl^l tjl J U'tl ^"j-v-j 

aj-$i\ liji JLa-V-SjIj^jJa (jL-iUv-JLp-^l J^VI jjfc jJj^u-cSLII tjjJLSL^mi -I 
(_gJLaj 2 ^jj '^ ' Cj^jG (_yjJI '^hLH'-" '^hLH^' 3j3jiaJLo l-A£ (_y^ 3 ij I U 1 1 

JLi-jl duuf^ L^^jJaj (_ylll SjjJljlII LjLbiJLa ,.-.1 ^ i ,^ll . r->L«JI VI L^ji^ 

ijjjjJLlI 1 i"i I iilj I III "iloLii «Lt>-lj_o (_jj| Lb i^^^J-LM ijajitjJI ^^^^ ^^l.lo5L!I 

. Llcuajj 1 } ojW" c-4-JL-uIj !_(.;&-<& Lla J 
1 i Kl Ml I iJiloVI (J:>J1 jji OJ^ (ji (^jSLflj V jjj^u-aSLlI jjl :(jJ-aJI ni"t,l 

jjj (_,-flilj V i3_j^>_ijJlj ^jjUI UjjIj^ (jl (jJI ^LsLisVLi i4lo}J,l 4jjjpJI 
\~\jj,^~ ^ ^^jLxHJ (jl Lil I >'j<"a i4jjiji2lll ^l.vlIcJI cjLojl>JLj sLsyLI jKJLj 

(2>c tiuJLsJl <iaJjj(Jl (jl Jiiill (j-« J-i^^ 4 J I iiilu ^ i I iTij (_ajSj i4jjLaljJI j-i^ 
^ ^ * 'J i,_>l3jVl (_7l^ (jjj^i>- <lALaJlj^^;Ljj;Sjl 5j.^;>.Lj <i l^"C 1 1 I :tj,^a J.jj-^ t 
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,::,lo}ls£j| jioc^ vj^' 

«Lj_3L^ 4_i_j_jj i4_Lj1^_a J ^ ^ d J ( "J jL-a «Lt-U ^_^J tSjj j ( n ^JJ-i (J-* ^j .^.^tl 

(JJL2j jjl tiiljlS (2)Sj5JJ i«LuLlllj 4_Lflj^l [jlai 'lit L^Llj^jjj i(Jjiial 4_L<iji«3 

.(j-Lallllj Jj'^^'ll V CjIjL^I 4j.«-i3 (_,lr LJj_iS^pj 3_ujjiJI (jljiiJI 
d J ^ , U 1 1 jj^ •^■^j^ (_^\ lS-^JtS-^'U-"^^' (_ji^ -^j-L.Lo^ I (jl :(jj^aJI fti"til 

jajitlll f_^ ^^u-aSJl jJL>-jlj i(Ji-jJI SjjJjtA i-il ^ ,utl sLul <iJLa j>j.j-jiiij 

<i_i.cj_i (j-« (j^J'^^^ Lr^l '-J^'^i^^ O^ ii_yjjjX\ (jyi^ ujL4ll£.l (J;ji2j (jr-'*:^ ^ 

."iJjjSj (2>^ "-y-'-' (j'^-J-ujJ-ll (JJ-ikl-J 3^'->* j-'^-'-^ '^i^'j 

r -"'-' "-? lS-^'j-^^' jLjLLaJI /ttjialll I . I ii'C J I II ^^L.L<i5Ll I ■ jjj I ^.1 ;■" 1 1 _^ 

I— al MuSlj i4"iilt-^ <ij;>.jlil jj^lal LjSj i<ijjjjj^l «LoL^ (j-* oLfl^l J^J i^jjjjjijii! 
(j-o J-^==-J-J o' CH^^ <1S1 M l <l j Aj (j U i(_yJjj(JI (jjjjjj,! (jl '.(jj-ftjl iVrl l 

isuJI 5J^jII jiL^il (j^ t_jj.^iLI 3-»jj J ijjjjjJI oLcLs (_y^ jj^^ujiSLII Jii-^l 
-5 t;N~< 11 I :tj .^'a 4lu (j^ i^jIj^VI xjLLiJI (<iJbaJ' t_jL^I ,jSUj V 4Jlj 

jjjjj-aSUI 53(j-v.] JJljlI 5 .j I U 1 1 4^liiSll| j_j^jll S^^^lj$CjIJj^->o (_^I r-lll:>o i-f^p. 

Jjljlaj l(jU->- (_yJI 3^Jl2iI,I /oJUJI Jjj (jr*-^ (j^^lj 3-JiaJI ^\j^^ 3j.uiIILi 

(_^l Jaij (jja (jJjJ-II O^J^^ Jii^ oi^ ^^ C?^ Sj^Lc I JL>.|j (_^l O^lj 

r-QjEjij i(j-L^I j^aLj (j-ujJ i4jJlj12IlII (jjijjjGJI CjI jLc (j^ dj-ajijejj i<ij>.j^ 

. ^-u^-lLCJ I 2nj]\;\\ )J1iLjj~i I II a )«-J.<t>- (_5J^ ^^^^ vlj^ijjju (_jJI 

I J_L^^LlJI (_fjLl 3_ujkJLll cjljL^il (_,o'miii jj^-u-t^SLlI (jl tjjJJLiim -J 

J j^ li" II (_,-i-C /<s_^JLajj i/oiajil (_yj- /j'<{\ j-iSLiUll (_yi^ jft^jjl^ (j-o JiJ_)_uj/j 
, L^i^Li. (j^ (jjjiLujj L^ ijjj^Ju (_jjJI "AjjiiSlit l^lj-il J.^1 ("(jl'TJ' "J ' -l>^?^' 
CjljL^_aj 4-Ui I ii*kjI CjIjL^I jj_4-ci3 (_^1 (^J) Jj I I I ^j^LL^tSJl (jl : (j^g,c-il mmU 

. LjSLuISLlo i_JLLaJI ju£Ju (Jt-rji iij i3_iLiSLIIj Stlj^l 

Jnteractive (_ylc.LilII (_yjjLjtlII ^jjlmb jj^-u-^SLlI (jl tiJjJjLiim -^ 
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i—i-JLj/l I j"-> • "J (j^l (_, jl I rill (_yill!l 3^1 (j-o (j-aiitiL! 3JLiiill 3 l_i . n^l jj* 

.«L>-jJ,l (_jjjj^jLLbJI A^l.c'^lj nj-AjJuJu /ttjiallll 
JLLLsVI ij I <"i L«^j i«GJLj dJaLjjl jljj_ujj i_JLLiJI (jl :(jJ-aJI iti"U 

ajLjj (_^l cdJi L?-^j.i ' "J ' -^ j * " (j^l^^"^' (J^LajJI (_,lr SjjLS i " . -a- j i ^ I J^j 
t^ I'll J II i«_o (Jj-oIjJLII (_5-I-C (<S_^jJl^ ' ^ « ' "--' <_ll I ii-*- i_^i^ 3JVI «_o (Jj-oljlUI 

f_^ (J-a I'll 3_i^j_flJI - jl (_yIaJiJ (jJ CjLo^i«J,l Sjljx. (jLs lillj (_jlr aj^ic 

S^m -1 -> ' ^" 4.^^ljJk iSjij;>-^l 4ljiii^l jjfc^^^ujiSjl (jl • (jJ * ^'* ■^" ^ ' — _J 
jojJjLlll i—xjJLulj 3 ^ J , U 1 1 S^m Cj^ja^ (jl JjLj iS^jjiJil jLajiilj d_uiji»jJI 
CjJLxIIxai ^^1 'U.^VI j^lS jJt L-^L-uI (jlj t3j-ibllktl i» JUb <1^:>-Ij^ (j^ SjJjlS'ill 

, LlaLuj L'ut-L L^ l5>^ ct^ ^^^^^^ ^J^ 
iJLdi 3.^lj^ 4jjjj(JI (jIJlLJI (_y^ jjiLcIl aj.^^ O^^ J-* :U>q^L "" Xt 

AJ_ij (jl L^ (-C-lSj 1 I (jJjIL-ulj ^jkLill (_JjijtX (.k-*-*-* LT^ 'l_P^-" (_gJi:alLll 

(S-kiJ i_jj^jij (JljL«J i<ijjLc, 4jji cJljLo <iaJjj(JI iJli Lja^j-J I 3x.Lu-3j dlljij 

(j£LxJ^ i4_«jLSIL« cLu^^ 4_ui_lLu ^ '^ J.' JJJ * >j I u 1 1 j^^IuaJLl (JJJ CjLa^U U 

. ^juls.'^l CjUJJLi (»>I-«JI fajJju (_yJI jl j3j>U 3.=i^ liili (j^ ^^«;ll JJelj (jl 

iTtjIiJI (jl Jiij ("^4*^ -" 1-^ "' (_7^ jJ^^UJlSLII jLi-jl ^L^LJ-Ul (jl -[jjl''! -^"t I -j 

3JLxj(JI (_5i^ jLjll^VI (Jj12jj (j-^jj/jjiil ^ — ^' 4 K i"i a (J^v (_^ -1 j • •■" (jl (jS.4-1 

.SjlsI^I 

5Jlj«JI (jjj /ojIjiIII /oiiaj (_y3 jj^^u-^iSLII JLi-jl (_y3 pj-ijilll (jl :(jj^l iti"t,l 
«LS_u_u ' '^ J^'^'^ j"j^.''^ *^->-'3Tr O'ri-^^-^ «Ij_uISIIj1 (_^1 t^^^J-J Lx-ij i«Li^lSJl 
5j-jJL>JI (jIJlIj jLCl^l Sjuj 4jla (Jjiliiejj n^js>-^\ jajitllll Cj Ll».^ jJSj jj^ 
(_^l j-jj J I q S 1 1 aLi Vii iiU (jjiJjJoJI r'QjeJ '-^^H^ (1):?'^'^' (j-^-jj/jjJ,! (_5i^ 

j^ i^^tl ^jS\ (_y^ L^J_j_aG ( '* '^ * (jA_i_ujJJ,l (j_a «Li^^ 

3_i^j^ lJJ^ lJ' ij-^-*:^ i(a_LitiiI ^^^u-ftSLII JLi-jl (jl :(jjJ-jl ii"t,l - J» 

. Jijljll (_7^ ^SjLiilj (jyjjJtJI J^lSiJI r-jj sLp-V 

(_y^ /n_i I »"i II jLjji.ca (_yl^ (_yjjj(JI J^l£[lll (3ji><J (j^-XJ V :(jj-aJI iti"lt 
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(JjjJI d-fl^J Qi^ '-*:'JJ "-^'j-« (.3-^'t!-" r^^-3 '"^J-^ ^iH>-' ^ •^ ' "^^ M'-i^ 
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~<m4\m4 y^^ ^ vjaaA I I 



kiiW^I JU« ^ Mjc mUJ mUI 4^lail 1:11 

(JjJlJI (J rijli i(jVI gjjlr (_yjfc La jji^ i4j^J^ 5-mlj I rrl 

r-LaJiJVI JjjLjiii j-jiUJI VJ^>-<-u («JLc I nlr sLcisj^ jji^ 
' ^ "^ ^ /^ n_^Lj ^ n "ir til a /qJLc t5 JlJ> " i ti U 

i5rtl"i-^l (_yJjjJlj (_yC.L<ci>-VI (J^LsiII tiiLJl J '■-I- 

(J_l^Ljj CjLajal ^I^IL>-lj '"'I "I .^ tl ^^1 ,^" nl 
j_u-ai!l t^jdl iXj'^'^ S-4^ Lf5^-^ CjJ>0 v^J^iSLiiil 

AjJI (J^Liii i5x.j I ii'iUj 4jJJ.J>JI J^i:>JI q\ (j->-S^I 

i jJl!I (_pLiu^ (_yJI i_aLUaj Sjljjc*. (_jjj>-I L^Ji^ jJjTi i n 
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^j^ 4_4-1Jl^1 L_LJjLc cL_ujL<tX-l LiJ 7r t fil 2l 4j2_lje_« 4^^^_(aiJ (-iJj_5tJJ JJ-a*^! 

(j-c I " • •■ '^ I ^" La lil iLjJ J lii't (jJ ct^' 3^jL2JI LlILls.'^ LtKLiitA jj ' '^" 
.3j^_i_J| 7c_jjLj ^ S^ljJI 3 l-^j-1,1 liUj (_y^ 4j;jiroU aL^JII jjjl^j ^LajJI 

,((4_uLa^LtXl 

SjJ(j I'lll L^liuj jjuLJI CjJLoIoJ LoLc ij,JjJli£L (_^i^ --^i^ ■-* J-LA^ l4_t>-^jjSjl!l 

L^^ii. (j-« (_j t ( ii" S-uIsj 5-<-ulj I ril aLc jLlalS «2000 aLc cjLoymi «_<ilLj=^» 

'"'I 1 1^ 'llj (JjjJI (j-O 'l-i^ (_P-«-l ^J ,^'^n £L<ijLSj LLA ^ A"s I . ..J , d ^ I" -^ 1 1 

• Plancalcul /<ujLi 3^j^>j(II J>5=jj Slai. : (1972) Lujj^ -I 

, Nora-Mine report diljuaj Ij^ j^j^ '■ ( 1 978) I m'tj^ -2 

. . Alvey report ^1 ^>j>Sj : ( 1 982) lj:iL>Jl -3 

. Dublin report (jLj^^j^jj -,(1980) SjjjjjI I (jj '"^1 -4 

. Rochefeller report jJii^jij ^^j>2j : ( 1 976) 5 jjall,! CjLjV^I -5 

Salmon report .(jjILoj jj_>jj -,(1979) SjLaHl,! cijIjVjJI -6 

.i-aj-SHil Lta-^jjSiJI 4j.«J3 (jjjjjsoji ".(1982) d-ujj^l Ljjj^ -7 

.i^jLa^LiII A^LLi^ Sj^mhII SiaiJI -.(1980) (j'jjl^ -8 

• CjLjc^j-ti! 3jILj 3^Lu^ SjsLsI 3iai. -.(1985) Sj^^LLu^ -9 

Telematics . CuVLuajVlj^^oj-aSU 4^^l S^LuJI : ( 1 984) JjjIjJI - 1 

.NATIS a^^l <2jLo^I ^ 2-"L:jj -.(1974) j < , . I't^Jl -I I 

(_yij [aj^ I jjlj Ljjjful ji^j ((JjjIjJ,! jui (j-« ij^ '^'-'^ ^^ jl'^ (_fl^jj| (_yJi^ jj 

(j-a j-jil^ 3^L«JI I j"l j"^j"j L^jlsIjj Sjj/Ijj ^ ■-'"" lo^ici Sjaj^jll L^L^jU 
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,::, lo jlsoiJ 6^JC ^^^llJHl fjs^ j\S3\ \jaSU 

JaLiljvV iiJliLaj 1 < 1,1 Ll^jJjjSj 3 jo it! J^:ajJ "-^J-^' : 2 , I Lj-«4j - 
i_ij.j>JI i_aj|jJi i^j I n" i_gjjl /<sJL«JI (Jli (_y3 (_yxlii^ SJjJi^ I j'.'iK ^ < 1 I ii'tj^ 

1 j " ^ I •, , ^ J (_j_ijLJj_flJ I (_gjj_Lll jj ■^" 1 1 j<sx.jJ 1 1972 3_Lii. iju^La^ iSjijLill 

-\jjj j^jJclI f-ij-x^ SjijLJI t_!jj>JI TT J i"i (Jljij J^J i<ijja_ul^pjj/"^l Sj^'s I mil 
i(_^^Lc.VI •.(_yjl_aj_L«Ji,l J_)-«-!' (»l-ol 1 I II "tj-a SjLljj) f_j 1 r JiiLa_Lj iII-Llo 

J_Lo (_, I II Ij-flJI I I < i"i II jlj-Si i>_i-o--^ ^'ij j" jjfc dJJj (_jji><-i <iLujij iJJjlSj 
JL^j i(l55) i~iVI ,^"Vlj CjLajJjiil joiiu " 'J ' ""' J '■^'" (_5-3 SLptil fiJtjJuL^ 
diLLLuL^ill (_y3 I I iitj^ l^.>jj i°ii (jPJI Slajiiill 3^jj>JI «ljj ^^ ?"i 1 1 I jufc (jl^ 

.3jJiJI jL&L«Ilj(jj,jljJi,l (_y^^3^u.4SL!l JU-jlju-uSijjjijiJI uIjKjJ^SjsLsV 
(jl (151 -,107) «(_^l jjpj»j_t^l (_^LLj;_JI ^^jj-SHI 3jjI :3 (<k3j- 

JLiS I jj itiJlill /oJUJI JjJ i-al ir^a (_yj| Ja^j^JI Li<i (_yl^ CjjLi Jl3 i Lijljij 
(j-o ^ '^^ Ct^ ^j ,^--tl sLiij (JL^^ 4l>-Lc iUai- JLiAJJ (_yl^ ^^J^-SjJI i±t>- 
J^Li. (j^ ijllij iSj-aiil uIjLjV^Ij oWre" '^i^ jl-^j'"" i_g JJI (_yi.L»J' ijji'ill 
.CjLo^1«J,I Ll>-^j; is" I 4 J I im'ij-II CjVL>J,I (_yiaj(j jtJjLiitA SJlC 
LsLoIL&l i4S^~i MiU «LujjjVI (JjjjJI cLoiiilo (^_>i ' L^LJujI JlJLo :4 (ftSj — 
4_i^L>JI dJLLjj td-al^ ^ .^'^ ' 3^Jl2Il1,I Ll:>-^ jJSIlI u d-aLtliXI jj^'^u Lt^L>- 

(_y^ 'ijjjijj'jl 3x.jJiJ>J,l jSLJj (j-c. (<i::*-i3 jjl (3^L«-i (jjj^l j-l3L>J.Li Ijl j-Jl i«(jijJ 
jtjjjjj i3^jJiJ>J,l (JjjJ d-LiLsjJI ' u u -^ 1 1 jjj I iirii^^j^.^iL!l i—Jliaj i(JL>J,l I jjk 

. Lijijlj^ (_y^ i^jLiiiilj L^lu jljjVI 
5_S_i.S^ j£}J (142 : 104) ,_y£;j;_oVl jJI^jj jj^j «Lv :6,5 L*3j - 

CjuVjJI (J!Lo 3JjjJ a i I iiilu (_yl>- 'IjjLajjUtI cLlo-lUI 4ji^ (jl Lil jj^ 4.^^ 
3^jSL>JI (Ji-JiJ (JJJ (clu (jl (3S>-«-i V ij.j>JI 'I .^"aM t ^0 I iial j-ajJI iSjijaim 
jJsai-l I 'I Ml ^Li j^'i/Ls iSjL^jJIj 'J 3 "^ ^ ^ I ''j"''^"j (3j I II Till i_2JL^ 3_lIIjJljAII 
jj_iij i4_LjL>JI «LjJuij j3j-^' "^yi ''-^^^•J <^^-'->^ '^H*"J-* Oj-^ '-^.>^ o' ij-* 
3 (j t,l aJ^Jt «lI J^^ (ji (3^^ lS'-*^' (_, iiiiiijll JSla^JI t-iLji. Liiajl jj^.^1 
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3_<i^ (jr^ L^ji^j-^ iSLj^i JaLflla-V i_al Juki Sjlc jjij^jJ q^L^ ^>j>2j tL». 

. Cj Laj 1 < 1, 1 Ll».^ jJSj (__>.iaieJ Iaj^ joJ L«J I 

ij_yJljLjJI r-ijjijjl L^^La-l (Jjliu (JJa jlS£ i3_uji^l Ljjj^ LoI :7 j*3j - 

(_yj| 1985 (_y3 L^ljjL-a fS^:*->- iJ-'^JJ i3_iS^L^ILj/VI l(j<l I iij 3-Uj^" I ii\ jj^uX\ 

(j^ i".< iri"'^ 1(_j£Lj^'^I r j>«-lII L^^ljvi JjUj (jlSLa njljjLi Lai :8 «4j - 
'j j -^ (_, Ir Sj^j^ t_gjji iiVI (jj£LlLJI i^jlj 3-oLSV ^j^jiuiJI I j" ^-^ -^ (J^Li- 

L^ Lsj (j-o I ^ J -1 U J^ I I (3 et , ,i"i (j^jla 2 ,7) 5j^ I < ii II (2>Si (<sJ : (9 ra^j) 
software CjLja^j^l (JJo (_,lr 3^^H^ ij^'j-'''' S-3^ J.A2JI cJjLai ij-ljjji nVI 
2ll1L»JI SuLLaJI li t-jjjjJI Ltj Ml I di!i (_y^ SlUiJi^ luijLoymi Lp-^jjSj (j-« 

4_aJLSim ^L^l^^l CjLS_»_LLiJ jj-« 5j^M it II CjIjjLi-o i^j^ y I iM (j^:!e-J Laj t^UlU 
(_>iajLiII 1 jjl'~ (jIUl 3j_5.<uj 3 li I II r*^ Cuu3 shj '(Jij'j-^" 'jtP^'J = "^ (*4j ~ 

^^ L^AiJEj ^ Jljso /ola i(l06:68 ((dual economy 3 j \l ,^"aVI 4_l».IjjjVI)) 

JLjc^ (_y3 Sj^IalLo 3^Lu-3 3^L^I ALa] LfljLc SjJijiSjJI (JliLcLLi^l Qji J-i^ 
<i_i_Lloj "l-ml J III 5jjJ-J (_y3 3-^1 I III (JjjIj_lII Cj-iISj ,i-<VI ,^"VIj ^^^ujiSJI 
■ Cjn I ii(-*JI SjJLtim (JlilSjjiJl (J^ <~ I III Jji LaJjIj^ 4jL«j>.j iCjLajUoH 
3_aJa_La CL^ iNATIS /<s_<-uLi (_2j^>jiJ,l L^^a_aLjjj jLLI (^^ : I I (»4j - 
A J >t-ij /t^ I jj ^^jjLaj (_yi^ iiJiJLlII j<sJL«JI (JjJ (JliLajSLv (j-« Ij-uS j'v I iit^^l 
4_p*^^^_(SIlJlj «LL<UJtjl CjLajjWU (_^^ ^j ,^*wtl j^^^^ L^l I (I I (ij^j ' ^j'^'j ' ?^-i^ 

Jjjdl iSj-i^ JL^ aJ^-it c^\S qI . Ll1=-o 4.5=111,1 dJJj di! JiSj irjLi^Jl (>o 

(jjijjj i4_uLo^i«.o ^-ml J I III I'l i"i ^Lj 77^^»-I i(_yibJlj ^LijijIlII ^^.a f_^ ijii^^ 

^jjjjl (_^LiJI (sJUJI (_y^ 5-^<ljiiill (jl (j^tjll <iIL3 La LLa .jjijj tjl ajJLStj 

r-j.3.1 (_yjjjLjl Ujiaj (jl (»j->-l .il^lj (Jj lAji^Iiil /<sJL«JI (_y^ ct^' '^^ ij-i^ 
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,::, lo jlsoiJ 6^JC ^^^llJHl 1J97 jlS^I \jaSU 

Ijji^ tjLa (—fljji^Uj -S-i-ulj I rill tfjut (Jiil, (_gjL>.^l (_j-aL(JI /<JL«JI Jj.a (j-a j-iiiSLi 

jjU 7c-"-ulj ^yoli- jL2ll^l jtt^jJ Lb^Sjioj LcJjLSj 1 Ml iiL-u (j-« ''Li tjl j" ' "_' V 
Laa ',* j' '^^'** 4j_uLu_u ^_^I L_3LxiiJ ^^ 1 (3-*^ ^J (_7-*^ >-* t4-uLajU II 4-j-om t nil 

La (J^ i3_ojl211,I .~iI^ I "..^tl ^Ir t_gj I iM I II SjjllLSIII i~»I^ I :.^tl ^Ir [Sj-ui 
iLuLal^ (_yii5jj (jl I 'jlfj I jlj^-"-^ (»j-2im j<sJL«JI (j^jj '-"i^ S^^' o' '^J-li-i-'k 

7-jJaj i_g JJI (_yjj<L<j/'i/l Jlj I iillj i3_L>.^jjSiII 4_L«jiLI ^^.jjiil 5.2L>JI (_y3 jjJLJ 

IjljjL^tjj q] LLLu jj-« *^^-*:f[>-*J ' * iL^e-uotj 5^^_j_i-ia_J I jJ-A^ (2P>-4-i jJ-A : LlA ^ ...At 

iCA I iiS i llj iCjIj-jciill i±jjJl;>-j d_La^lj jjIojJilj j-iillj p^jsJI CjLuL-ir>-l 

tiLIi /a^J (^SUj Jji iScjLa La ^Jlc (_^LuJIj urulilllj iiiKilllj iCjLojVIj 

Lljl^Ij (j^ J I ^ .-ij i_gjjl J^>II jj'^ll jLc.^jJI I juk J^li- (j-o Lb Ijjii mI 

.(jyjLojim Ji-jUl jji liilj (jJI f^jjljjiii 0,5^ o' cr^' (*^_3 
4^>ilt sUdiiilit 3mB^ alhlit tipriU^lalt J^dilt 2:11 

i<l>-LojiJl (jjj <ij^jS(j^ (J <i (j ij (jl (jS-xj V i(_yj^j(JI (j-lsjJl (1)1 pLft^j i^LLifc 
(Ji-jUl)) (jjSLj (jl jji LLA JJl:>J,I (_yjvlj;i3lj I (J^l£[lla (jLj^ (_y^ jji. b jl J'v i"i_t 
'l5 '^ '-^"aVI Ji-Jixil (JjJlj^ ?-LaJijVI I jijfc jj^^'l LlaiLalo jji (((_yjLo^i«J,l 
JL«J /<sJ lA^^flll I jui (Jli (_y^ i(_yii5UI (_y^ (j>njll Li^j (5jLJ (jJ JJJI (.3-i-«'^' Jl 
(_^_A (Jj t 4-l:>^^j f S**! 1 1 j 4joUII «Lj_uLuaill (J_<;S_a (3-*^ -O"?^ CjLajU U <:L_uLu_u 
<ll>-l JlJ -j^j I--> " j djullaj t4^L>JI "iL-ul J I III! » J ' ^_' (_^ JJI 'Llsj^I 4x.uI j i nil i il°i 
A^icVlj .» j". .^"tlj \l ,^",aVI CjVLa^ (_y^ 5j^ I U^ll CjL-uIji rill <ilo (JIjJj ji 
(J_i ijj-al (j-o ukljLC La (JLic.1 jji-jui^ I ^"\l ^."1-. ■I-->II '-^ '«_' Vj id_ujjJlj 
i_jj|^j>JI «_o iLajJj <J1il£^^.c (j^ iJli Laj U o 1 1 La jljjl jji till j *ljj (j-o Jj-aill 
j^ljj SjLC: 7-l^piVI I jUk «lj3^ liilJ (_;rll S-sLusVL i4j.<u1II 3-lUjlI S-aJikil 
:(_yJLl]| (_y^ Lkj^jl 4_i^L2jj . 3j \I ,^"alj cLujiLuji 
«Lj^ Jljij i_gJJI ^ . ...-i"' (Jj^^l (_y^ «Gl jj L«jl^ Ual Mil diLo^mi (Jil^J -f 
Jj-flUjl IJl^j (_5-Aj i»I 11 II III (JJJ (_£_>j>-'iil ^ U .". iVI x_L<t>- (_y3 LujiLjiI Loj-La 
«LiilL>J,l uLtii2JI <ti>-Lj< (jyi^ i_JJ-jIu i_gJLll i«iajjS_jj.SjJil)) jl Jl^aJI <lLajlj 
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(_gjLjaJLll -^ _■ '^j i(J_Ljlj_<j/l i«_o A^Lij) 4_oLSI cjVLftJbvl JljI^^ ^ ~ -^ 

3x.L<j^ jl I economical community 3j \l ,^",al 3x.L<i;v jl i security community 
3j.uljjjJI oLaj2J,l Ji^l cljla^LiII Jlisj i(3 I Cultural community (291: Ij^LSj 
jjjJI j^^ tjl Jl>-I *^''^"" "_' "^ i(_j_Lo'2l t_gj" I rill (^jU*^ ir-LoJiJVI I Jui (JjixHj 

>LLi. liJLLA (jl i-i-j^j iS-j^iLm-tJI LljvjJj-lSjJI ^ S-uLo^Ll^ (_^LuII 

djaJjJiij l(j ri I i|-a-"lll jl-<lSl CjVLjC^(_y3(Jjjlj_<Jll (j^^l (J I lit LJLv LtJEJjI^pJJ/l 

tCjLa^UU «Lflj!o CjVLa^ »i m" i nl ^Li I 3*^1"^ J r'-L^^J .^tlj i J^LiuJI jLojJI 
(j^ iijljji jj (jj I II La (_jJI jj i"it (jl LLA (_j.flSLia w^ \l .^"aVI |_gj"i I 111, 1 (_yl^ Lai 
1 J I iiLml IjijJ-o I j"^.^ ■ i3^jj(Ji,lj CjLajUoll SjuljjJ,! 3 J \l ,^",aVI 3_io th^\ 

i^L:iS>- ^""-"^ ' (_yJJJLll (jLlSjl (_jJI UjJiu La I jlj lj_ji-lj i<ij.<ulLll Jjlj-o (j-a 
5jjj^ (j1jai:>OJ I J.>-I^l f_yji^2i\ sLiILlVI j^LitA pLjiuV jjl JLjcftS (_gl isLj^LSj 
(j^ j>l_(JjL(J La J^ JLtj 5j>.ljtJ Lijl ijlii] >L3 jjiJI (J'^J Cj| jdl i^jj (jJjJtJI 
(j-a «lj_i-u 3 "al ^1 tij iiJliLajjUU (j^j SjiJa^l 4^^L«JI JUSGJ (j^OJI J .^^11 

(_^i ( i^"i !lj pLft^VI (Jj^Ia (.3-^ L7i>*^' (l>^->" f^J Lr^ Ij I in'ij IjJJ i_jj«Jj 

jj ,^ ^ 11 ( (_j1^_>. jj .' J ' " i^_^La^i»_a J J 1-^ ' rt ^j_a Loll iiil j '-^i '' ^1 - _A 

I ^ ^ , ^ J " t SJljJl^v CjLfl_LLa_La pjl^-* cr^l L_<Cl^v t^Jijj ' iij i5j.>- ^^^1 ^JJ ' ^ * 

jL«J,l j^>^l liujcaJJ JijJljso I jui (^ oj^ '-^ijj 1 LgJjl-»- (JjIjljj I LtKLJoA 
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,::, lo jlsoiJ 6^JC ^^^llJHl 1J97 jlS^I \jaSU 

CjIj I 111 I ri'tJl (j-o (JjL^I (oSUI *-a ij^'^l (_,lr jjioLil AjL-alll (_yjiiiL;ejJ a£j^\ 
.d-UjjiJI LlI>-L<ji L^ TTJ-*-' (.t-'J' 'Lj^LSiJIj ^-u-ulj I III! 
JjJlj>JLj i_3jjjLJ 2 (jP-!l iIjLljji-LsJI »JJlj«JL« <li\ III iiijll jjj (oitjuaj )<_a - j 
lUJJ j ■>■ /> j , .,j i4JjJj' 4_i_uLu_u A^^^ JljJl>. (j-a 7"J Ji'" ^^}-*-u^uaJl ji i«Li3ljjL>jl 
5j_a ^jjLai) 1 » 1.1 JjxJlIIj i4_ijL«ji«J,l «L»jjIaJI Cjlj 4-Lmljiiill LLuaill ^ja IJlJJlC 

Jl Ml II (j^ 3^^L«JI jii-G ir-LaJLJVI JjJlJu CjLa^mi /oJLc (_y3j - -»- 

(^L>JI LcSI Jl II jLLsl (_5-3j 'ijj^ iS'-^ (j-* 3_i iti^^i LuLojJjLA Ijjlj t_ijjj>Jlj 

»Lks_Lll (__>.a^J£J l-AJ^ <_JjJj>Jlj (Jl Mill J J lA •, ^ (j^ JjJijiiJI i_a^ii>-VI jj-JJ 

JJl JljL^a ;NWOIC ^c^Li e^j>»II uuVLuajVlj cjLo^L.^ J^-^' ^^^ 

idiLajUU (JjLjJ 4j^.jv (_yl^ 3\>^ Lt^' (J 1 Mill jjij 4-4^^ (j^J IjiJJtJ S^^JI 

d-^^JJ l«(_gj_Lj3l -- I .>■. A tl« 3_J^^.^VJ |_3ljjJl3l (_yjl jLfljjlj I Jjl'' jj , ^ -- I I J 

^1 Un ; II Ijtji (J.C. (JjLflim ojjj-aj (_yi (_g.aj tj I iiLa I j .^-^t Lj^S t_ijjj>JI jjaj 
(J II III! (_, Ir (_,-Lu (jl t_i:aj 'J^'J^' (j-I.L«J' (»IJaJjl (jl)) -.(127 : 157) JjJl^JI 
CjLajUU (JLtx (_y^ Sljl iiiUj j^lSIllI CjL^^I.C (3^L>J (_j < I n\ (jij I'lolalj S<i o 
(jjljjJIj (JJlJlII (j^ -^i)^ ^j^-wi ij^^LlII joJLjlIIj AjLfljJil (oJLtll (j^j i~<VI ,^"Vlj 
(jjSj (jl i-;-i:aJ tCjLajjUU 4j^.j*- IJlj^ iJ-3^^ J*-^' ij'^'^?^' (1>^ ^^^■i'^3 • "^ i 'J.' 

(Jjj (_p TcJU^ i<ii^lSlLoj SJjLc Sjjj-aj ijijJi,l 1 jLA jjji-^"' (jLjjIo jjt i—sjl^JI 

J^ jj,l (j_o 1>J^ Jl^I Vj KiJa-S^ LajL^j jj^'l^l JjjJl TcJL^ V /oJUJI 
. SjLa-"i I II U Ijl .>.^tl ^ja& ^Ijl LL^j Jjx-uJ (jjLajUU 
(_j_ij_«JI (J_oLSiJI jo^jj 4^j^L!l ^-lL-^JI (_5-i-Jl r'LL>o S^Lc Sjjj-caj - Ja 
f_^ (j^l LdJjJ Cjjjj^ La lil J i^ai LjSjij 'J^l -^j'j-" CjLojim JL»-o (_5-^ 

(_^ (J-alSIlII (_^ (_^_^_Lflj>J 1 (J-a*^! (jl Jj* I II Jj I nil jL.<i:5e_a (_$lj ^*-« (J-^l " t^ 

' " 'JJ ' Ct^' CjVL>J,1 (_y3 iJJ-JJ l-X-« ^>^l J'J^ SjjJijsJI oLcLu-caJl (JLjc^ 
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,::,Io}1aoJI jioc^ vj^' 

<j^La_ji«II Ji-jdl o! '(283 -.31) 3_j_ij_«JI JjjJI ^ juu^ ^J^ ^^ Jjuiili 

,^_^^^^jlJ1 jJ_alSJljl «LLij^ (^-'-"J S-iLc J( 5JljJl>- «L?tjlx-iD tcIuu Lx-ij 
^^^ (ji U , ,.la Ttjj-aj V liU iS-uliJI 3_Ji,L«JI t_!j.j>JI Jiju I j«M .^ ^j 1 1 j"j 1 " 

Sujpil SJL.JI (j_a «I_lJI SjLc:I 4_lU^ ^^-'j^ (jt^' 3.=tUI J^Liil a^jjU 

J^ <" I III (j-« J^ ^J iiJll Loj-LlJ, I JLa_a (_y3 SjijIjJI SJjjJI Tcjj-alll SjL&Lj- 
jM U '.\t 1 ^ •,_, U ,„ Ull in i^Iill jlj^l x^jjt>. ijjj Sjpi^l S.<jjU^I iflUa 

(jjj l_Ljj_ij 4-Jl S ( II (_ij-ajj I (_yJLLLajaiiiI I i .< I'lll (_j-il'C i nil Jtjjjiljl (jl - 

" ' j ^ 3-j_^j'^l ;- 1 U '^ I ^ 'J ..■l.^tl ■ U U -^ 1 1 ^_,i^ ij^jJlJ i3j.Ju^ <:LulaL>JI 

j-ifc I4J (jLiiis jjSIj . 1 - < I ^j 1 . 1 1 J , ^ ^ ^^^ L<Ci>- (j7h<"ii II (_ylll SjLiuJI (JLl>-3I 

.(_gjL;tlII \jJt> S-^^IjI (jVI (j^ U"'' ■!<?"' 
«_<ill3c^ 3^L^V 3j3J^I 4jj Ml J II Jjljil 5_.".^ll (j-liajjil^ 5JjJ (j-aiJb V - 
(j-\_LjLi-iai- 3I (j^ <ijJL»JI 4 J I II ill ^1 Lufc jj i"it (jl (_jjiSjij itiujj*- (_yjLa^ljLA 
(j_a L^i olf J i(_yjjj(JI (j-l^^l i_JJ-o (_5i^ iiJliLajUU ^^Ij^ (_y^ (j^jjjiajjiiflJI 

.ajLalUI CjLjV^I (_y^ CjLjlaLsJI a'SjLuj] 
3jj.j>o (_yi^ O - ' " ■' r " ' "-' ''-^-y''^ (jr^ <ij.LLLsjjiiii! I 3JjjJI ^'•^^->- (jl - 

.5jlr la j^l ''J J '^■' ^j^L<tt»-^l 4jJiJuJI 
LttyhaJl^ UU^i«4l <mImJI ($^i^ ^3:11 

(j_o JljJljlJI ?ljl il_uLaj_a JljJlj>o 'LujjlII 'Llm\ j, i nil (_jjLii5lj (_5i^ "-r^^?:? 
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,::, lo jlsoiJ 6^JC ^^^llJHl 1J97 jlS^I \jaSU 

jl software cjLlj«_oj_JI ^jJh jl hardware jLl«JI ^3-^ u ^'' 3^>^ J-* " 

<ijAJJJ i<ij^jL>JI jjLcaJll ijji CjLa^i«Ji,l Jjlj-a ^LLtsV jJjJaJI i 1 1 nti La - 

SLlL*^ /?^"J ct-^' '-^-'-" 

jl c-1 U a jl 3_l3 jl 3 ^ , U 1 jLjjtJl (jjj iL^LaJii-j LajijIjI JjL«JI xjJjIlII 

i LjLLa_aj tCjLa^UU ^_^A^ ^ J , ^ *.■ 1 1 ^^^ -i>^i (3-^ 0^ L)j^3-"^ c3"^^^^~* ' ^J J 

JJJ J til*:a-i!l 'j j-^ I Jj^'' j J ' o' S-*^?:? (J7-^' 'I J I iij\pl <JliVL>J,l La - 

sLi jdl i_*jJL<ji'i( S^ji^ull /"»! ^j .u"tl ^1 SjjiL^ (J^i-jJI (3^1x-i (J-<k ijliil 

1 ^«-<-ulj (3"-^ Ct^ 4.>-LLo I " I -»- J I ^ I (_ylll 
(_3 A^lcVl 5^^_^jv]j t^ ( iijj\ J-Ji^J t ^jy.<i-LMjj\ ^ l L-C J I CjI 1 11 1 iij-a JJJ La - 

jdjitHJI jsJij j_y^ ^^L.Lo5L! I (JL>- jl <ijjajjl^pjj<l Loj iS^jjLajUU «Llo3I ^^tx 

T ( _, 1 1 1^ I 
Loj tCjLaj 1 » U pLLi^ 5_us_cl! (_yjljJi,l t-LUI (j^ Cr^ 4^jSL>JI jjj La - 
4 t'x a (_j^ p^^l (JJJ I Lfljjjijjj L«^Jj I j J ■^ -- ' ^ 1 '^ ■ (j,i>- L^ii-ljiJ JjJl>- 
S3_uL3jJI t-xjJLx^'i/lj .-.I ^^.IaT.II jI Ju^I (_y^ SVmij j_yl3lj^j^>_iJI (sicjial!! 
jj_olj /"iVI ,^"Vlj iJliLaj U oil JjJlJsJI (_jJ,L«JI ^I I^'II ^j-O I ' ■-"*j " La - 

((oLjsJI)) Sj-^I SjLjslIlII S_iSLiiLi 3aU"iU liil:;^ ijj^'^' ^JjjJI iTjIIMjlII 
(ji (_yi i_a^Lji. Vj .3_j_(jiJJI 3_iSLil,lj vijLojmLi (__>^L>JI j-^' ^^->j L<iai 
(— iaIjJLl jLjtjLi 7r tj I iij (_gJJI jJl^ILj I Jlju -^ .>»"" joJ cjLajUU Luj (_yi jj^al 
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^-LjLaj I < 1,1 4_L4-uJlj aLc J'v i"i t 4_L4-uJI [jl VI idjtlaLill <ljji ji i<ijLL>L2JI 
SjLjI (_y^ Cj^jJIj ' j -^11 JJljJ (ji I— x:aJ V ■"'! J jj ' ' L^ T'-^'^' '^ iSj^Li. 
^ \l ,^".al ^^ r.ol ijJLuk (J iijt :CjL<ji-iJiJ,l i_\jlx2 (j-4^ I JljJl>. ,j-a L^^^ JjijsJI 

4_i-<ui-lJl (_5-i-«J "^ ^ \l ,^"aVI jjjlj i^ij^i 'Lj-'J-'J <"' I iijl (_5-4^ <iloLi «LL«-i3 
/nl I riU (j-oj ij-«-i ^i-i "ij-o-ij liJLL^ 'iJ-'-ij ^T-J lj-«-i i-L!l-i-& tjl LiSLa . ^jjj .>»tl I 
r-Jij-ft-iJI pL-^l *JJt>-'^ J' ' * J ' ' ^"' ^ ^ lt^ J ' ^"' \' "^ tixJJLaliJI (ji Lxiaji '^ 
1 ijlr Laj ij_yiaj jj>-Lj 4JI (_5i^ (—iijtlll j • ■■ ■^ ' (jl (jI£Laj LLaiJI (j-oj i(_yJjJ<JI 
(_;^ ^Lot I "'J ^ _■ • •■ ,j-« «l2_Ju i_^JlII -^ • " ■^"' jl I riU (_y^ (_yIaiJI pj I n't q] VI 

liLlJ^j^ La jjJi .LUaU- jLilu^VI I Ia Jla (jSj (<Jj ;(99 -.37) ^L^tHI 

<l>-jj L^Lol jjtjjjilj Ljjv^jjSjJI (J.i:>o jttJ iJj-L>- 4-ijLajUU tLLa-Llll 4 j i riitu 
t4-LJLa^UU 4-L^- Z dJ <d < t fi flu LaI i4-aLc ^ JJ ' ^ * 4-L4_LiJl ^j^-^^ ^ ■ '-^ ' * t^jj < ir La .4j 

"^^J Cy^ W'^* *^r 1 *^-'-* *-* '• M^J' ttjlll ol t ril,1 ^^* * LlA ' -^^ '^ * tjl L'Lt S -<^-L^ 

t_flA_L>. 1 ' J ' "-^ < Cj La j U U cL-o1 j ( tij tCjLajUI, 1 Ll>.^jj iS**! 1 «Lj-uLu-u ^j^ j^^Jj-^HJl 
(_y^ <i_i^L2_Lllj d_j.cL»l>-VI i—jIjjsJIj <ijjji!l i—ul^jsJI (j-u (Jj-aji!l jL>- (jl 
i^-LjLaj 1 < U <i_L<uiLI 4 J I nil Lj SjJkLJ jj-x^ V ^^ n^js>-^\ iLLftJlLlI CjVLjc^ 

Alvey (_,-fl-!l j jj ^" (_^l «L3.j i^ jJI j-iA' ' '' ' *^ (_r^l l-i-* SjLJuVI jJljsoj 
i_jj|j^>j| (j_a L&j-lc. (jjj 4j^^jj£!IlII (_y^ljjjl f_j\c ayj^j2 I . J I fit ireport 
ijjjuus Cj\ ti\iii{\ aJJt <1jjuj i(l87 : 1 3 1) <ijij5.<ClJlj <ij^L<Ci>-Vlj "Ij-mlj . nil 
i4j| jj J fi'i I n a w^ \l ,^",al JaLiioJ^ (_gl 4jvjjjji,l I j".A .^> CjLaji«J,l j_jj| jjiill 
juif La \jj>.'\ (J ,1 J Ij lj_Li.|j njj^VI 3_L^L.<il»-VI 5U ,':.'. \l 1 ja£.j Sljt^j 
Ll^-^^jSj T'JIJ -^ ^'" ' '■ * ^1 (_^l tJliLajU oil «LLaj^ ^L-om < n ^JLi-iaj jj^^ejj t LlL>.L>- 
JajIaielLllj 4jjLa^i«J,l 4j.4JIlII ^jIajlI jiiij (ji lill jj i .^aij iL^I j oLa^Ldl 

lii^j i3jjij_l,l vIjLvjJ (__>^I ''I^-^"" I learning process 3 j o I » 1 3_lL4ji^ L^ 
.SjljJljsJI u:jLSikll,l (j^ tli^tJIj ji£!ljVI (_^ 

^ yiSjU ,si tiuLri :mUI (jpri>ilt emt 4:11 

<i_i.cL.<CL>-VI I i ISLJka CjJjUj (_ylll I'ijLj.i^Vlj 'LujjJI CjLujVI ^ ■^ " ~' 
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,::, lo jlsoiJ 6^JC ^^^llJHl fjs^ j\S3\ \jaSU 

1 i 1 -V I ij-a d^L-LM I j '^ * ' 4 J jl I nil <~»l -»lu .^1 I ijji ij^lsji <:L4jL^ 4jj.<uliilj 

l^j[jU2J>J\ JjJtjIlll jl I rio*^ <ijju (J3^ (jl-L^ o^-^-i "^J-i"' I "J I ij^jual\j 
i(_pL*faA ^_^1 Lu-uJ ^_^ jj i^^tl 4.>.jt jj^jjtlij La ^L^^ t ri*^ t^ o" t ri a i_L3^j_A ^_^ 
(jl (j-« (_>-3LLo Vj iCjLcjLj-aJJ Cjl^ja^ (_jJI CjLajalj CjLoji (_jJI (_pl i'?iUj 
r-LojLjVI jJ-»-a (_,_i-a-3i (j-«-3 '^ • "■-" <_jjjJI (_5i^ I ~l^j 1 l-^j LjjuLc. J J I n't 
(j_aj (J_oLSJLII (_jJI . <i^ U I . ..tl 5Jl>.jj jI jJI SJl>-jj 3^ 'ill 5Jl>-j» J (_j^jill 

.LliLtSjjJIj CjLj^jjJI (—iLLaitJ -^ j""'l (_yjj'^l Jlj>JI 
f-us^\ (jl VI i3^ljjJ,l djljjliritl aJJt jIjI (j^ Ji2j (jl JsLtl (j5Uj Vj 
J.»- (_jJI jj^VI i_!jI12j LaJ_i£.j . nj o" I rij (j^ Ijjjil)) 3j^_lL>oVI (J-ikl (Jj-2j LaS 
iJlxjLiJI (J^^eIu LikJLl^ i««LiiiII jl sLaoJIi) : L^jjj^ LLl jjjj 4j^_ij-ail <i^^ljJkl 
CxJaiJI (_yJI CjLoj!>U j»>Luil<jVlj i^^J^tilJI J^ |_5JJI (_>:3j1jl!I (_yJI Ttj^ljJI 
I LlILol TtJjU (_5i^ Vj I— ij< I'lll TiJjLj (_5i^ JjjLjaj (j-ujj (_gJLaIiJlj ir-jLim (j^ 
^j J ' ^ ' r-LaJLJ^U ^L<fcJ_a (JljLo it_!jjJI LULc (jLi (JjLill i^lj-II X-^ (jjjjlj 
(jLuj/VI 3^jjija^ (j^ SjjjlII Jii-Ujj n_fjj>-l iLuijIal lIi^OSHJ (jylll tiJJj (3_>^ 
H_gLjj|j_jj u^-JLaj I J I rijtjjijl (_yjfc sLlo^LijiI (JjJ Cj^Ij -1 ' ^"' (_ylll lASEAN 
j>jLji I", -r -»o J_2J I JLj^LjLj (_5-A ^^^J 3JjJj i(j-LjjiiiII (_yji 4j-»-j i na 3JjJj 

jjLjtjj (jl LdJjj <-.^ I U" . ..Ij i7tj>.LJ (_, ojl'^l iJjS^j 5jaL^I (_y3 (j-ujiiJI (JjjJI 
i«l^lj (jKirill (_y^ jUkJI (jjLuJIj iS-LaLSillj iSjJjjJIj ^jSjjJI c:jL3>lli.VI 

""'I "I • ..^'Ij CjL^^L>-j CjL^Ij-i i—ii^ I ''^J^ <-.^ I U". , ,.lj ^ i/a£L>JI d ^itXilj 

djIj-Jk^ c-VjuV 3_l31^ oi^ o'" -^^- .il «i r J.JJJJ Jl^ (_yl£.-,j£L«j (jl^ 

«Li_LII 5jL>-j (^^ 4 I io"U (^jjJI LLvLaJLiI diLojio jj^ Ijui (jj| i<_jj^).j>JI 

.T (j^ljJLsJI (JLi-aj jIj d_LajiIlj 
3Ll>JI dljJLJJ (jl 5JjJl>- (oiijj i5JjJl>- lIiI I ril ilj-^ <liILLlJl,l x_o |_gjl i n"^ 
JL_LJ>JI --I ^" iVI (J^L>. (j_o J ♦■-'tl I cL<ijL2JI Lijl I ri I iij^ (j^ Jt!-^ iJ'-'^J' Lr^ 

(jl 1 nlr (jl ' I jl-i'' i_*jJLjiIj I j u u -^ j L^ja^ljjj I j ^ j" Ij ^ J Jj J L^I^LLaJ 

■jj'^^ll (_JJl1,I (J^LJuI (_gJa.salJI (_y3 (JlUim r-jjijji,l (_gJLaIlJI 5^ La- I'^ii J _■ ^"' 

J^LHI ^1 jJajJI (jl (_yJI Lufc j_uil (jl jjlj I JljjjJI (JjII ' .II'^i; sLa^Jlj 
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(_j_[^ jl iS^^SLLla (J^i:>J IjJij-iiA 4j>-jIIII \jJt (jjSLj La LJLc, (J ri'stll (_5i^ ijj 
(ji i«_!LLaJI (j "I "^ lj-*J '^ jl .^" . ,.1 1 LLajo it JuuL^j (_jJI ' a I . >»" 4_ljjL>- juI 
.CjuUlIIj J^jill JJju (JJa (_y3 Lkjljlli-lj iiJliL-ulj I nil x-L^^^ JLl«jJI (_JjJi,lj 



(j I i|->- tJ^J .^11 jX.LJaJI (_yJI «LoLi>- d-Jl^ lAJ' 'l_y->^' Lfl<JjL:>JI I Jui JjLJ 

;<iJjLaij « jujLiJI SJl^jjJ)) d" 'j'-^** (j-o jj<"ii III I ilU 

o^l Jlj^l 

^ijjJLI /CJ> I II M cflA-pe-] i II I ii'^ijl ^Jl^ /cIu I ^^^ 

jllJll J^jll I Jl^ (jr^l SjsVI liilj 2^i5t^ jo'iiihI 

^j-usLv jjLLij 
^~l--"-l jQJej i_W^ 
Ljj_cL<i tfJjjl J^ii Vjl I ii"t VI Jjl I ii'ill I JLA (j^ J '>>"ai SjLj-I Jl>.| Vj 
: ^ I I U ^La*^! oSJt ^2>I:Dlj_a t^'i'r" I II \ J-Aj L^l^ ^ t^ ,^^tl \ ^\_uj «_LiD^_a ^_^ 

w J '-^ "^ ' ' ^ULJASC-i ij^ ^"l I II ) jjjh 
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Cjj)j_j_)-j__ij_*J I '"•' ^ ■ ^' 3-Sj_l' t(jlj-5jl AJ-1^ (jj-3 4_i_uljJ-,_).£a_(jI Ao^-fl-a : JuoL>. j '^ ' t Juj ^t"' "' 

. 1990 
. 1984 cjj)j_j_i SjjjjlJI 5jl>.jJI CjLx^Ijj J^j-a 84 -39 ,_>^ ((^_^j2JI 

5_J-ill_5JI-A'>*^l-J 4-Cfc-LJ IjTl-L^^ 1^ 4-LL^l-Li.aJI CjL_oIj jJI J^J-O 1 1991 (_3-J>«J' fj^SK-uljILujyi J-Jj-flTJI "3 

.1992 

-4jjjJlJI 5Jl>.jJI CjL-uIjJ j£j-a t^^^jjJI J-1aJI 4-4-L) :2 ^_;jJj_«JI J-5jJI JlSj : JuLc _L<i.5e_a ttj;j_!l_>JI -4 

. I987cjj,j_ij 

. 1992 lUL.jJI-4^jjiJI 4^L2iU^_^^I^H-L^' '146 -141 ^>^ 

. 1986 

*a_u3 ^__3 jj_j_)lj_i_u|a ajLJc-Ti-tl Cj1_)2jJI (^^:_i 4_t.ol_iJI '^^^-LajI 4_i_uljJ-7'l-aJLJI ' ' ^ . ..j ' t,j-i.rj.>JI -7 
. 1986 Cj_jj_j_i-^_^jjJI jJj.51ojJ.I jlj iLi^Jjj 3>>JI Bjl-selJIj jjr^^ I jTi-l^ V I (jjLCJI CjL^Lajl 

(__)j)jj>._j ^Jl ^UVI „ ^^ t^^^jjJI JjlLaJI ;_^jJ ^j-<Jl<JI j-jS-flTJI <-L<i-(j t—t-JL-ul ;tj'^jol 4_cl_i_ul tj_^jJ»JI -8 
. 1986 c^^^I-4jj;jJI 5tj^Utl ^j^ziJ ^jIj^SJI 4^iaaj>J1 . 186 -175 ,_j-o «c7d>*J' ^cJIjlJI ^j^ ^^^ 

^^ Jjin'i.M CjUJlUjj j-lIsUJI ^Ij-j^^jjjlJI tj-lo^l j_^ t^r<»-L«J' i-i^^illll :t>-al 5-aL_ol tj_^^i«JI -9 

4^LS!lJIj 4_uj:iJlJ 4^jjiJI a.UMI J 085 -l067^>^^lilJI jl^m .((4_tjjjiJI ^^LSilU aiaLUI 5ia_kJI» 

-^ 1986 du^UI-^^^lj 

t_^jijjijJI_j t^jJjJ.! ij-LC LLa_a] I fjj3 <-tJ-- jJ jJSJJ I diL-uL-i-aJl :^_^jLj tj^_La^ ij'^-a^ 4_aL_ul t^_^jJiJI - 10 
J5j-a t290 -275 ,_>^ «5_^jJiJI jLLa^Vl ^_^ 4j3-^jJSJ1JI CjL-u1j.,i1I>i ^^^ 4JjLLa 4_l^IjJi cj i^a ^J^ 

. 1985 cjj)j-j_i-4jjj_«JI 5jl>.jJI cjL_oIjj 

. 1978 j-u*^^ t(jjijVl-(jUiL 324 -297 ,_>^ tu_)j_L^L>JI Lo-^jJ^J Jill 4J^jJI SjolII ^L^j 
ij_^1_5JL]I /tj-i-uj-c-U 4_4J>-1_1IL3VI oj_u3l_>J.I iIjjJljvj Lxj-i^ (<Jjl]I 4jLji1^ :(_^jl_j) ^1 i(_^jijJI - 12 

. 1989 j-LA^^ i5j_iil_5JI-Aji«JI 5;; ...Va,^ f^-ij^ ^r!-*-*^ 

t4j_t^l_jJI 4_LojJI tfl Jlj) 4i»_c iLijLAj La^ l^^jgi La t>_i 4jIJlj»JI 4_ajl :t>-aT Jj^Jt-o t/tJUJI - 13 

.5j_4liJI -1992 >f-c^>i 
i((ij^j^l ^_^jJI_5 iojjjJI 4iiII» ^_^ S^UaJVI 51.^^ i ijj^ 4iill S-uutl :>jLv Jl<u*-o i^lj-ill -14 

. 1984 cjj)j_j_!-4^jjiJI oj^^\ CjLx^Ijj jij-o .333 -278 ^j^ 

^_^jJI^ 4_i_ij-«JI ^JlLII)) ^_^ <^>aJI iiil ^jiiUls-VI^ 5j., 1^)11 ^iw.iVl :^_yJjLUI tt_gjj"ij^1l -15 

. 1984 Cjj)^)-j_i-4jjj_«JI 5jl=.-jJI CjL_uIjj J^j-a ' 165 -145 ,_>^ ((^_^J^I 

4-j-ij-tJI 4_j_J^L5_«J I » ^J^ CjLjI Jlj :^jj-ijjLl\ jjjvjJI ^_^ J-SjlJI j-t£^ J-SjJI tjjiaj! t^j-L^juSJ.! - 16 
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. 1992 J=LijJI-4jj;jJI isLaiJJ ,_^>i)l l>Jl:>J.I 146 -141 ^j^ »^j\,>^^\ jjjjj.lj 

. 1984 Cjjj_lj-4jjjjiJI ajo-^l CjL^ljJ ^Sj-a .246 
/oJLjlJI)) j_^ ;j^ j I , '^ ^ J J '^ ' ■^ jj_a 4 J i"i H a Li:>-^j fS" ll j^i tlj^l-cG t/C^Ijj) JucL>- tj_ij-aiil -18 

. 1992 5JJU-,_^>L^yi ^LJI CjL^Ijj ^Sj-a .398 -346 ^j^ «J , a-,, il,lj ,_^>L^yi 

.^^ 1991 LkJU-^^>L^yi («JUJI 

t4j-c>L_uVI CjL<-<il>J.l-i 4jjIjJI <-uiJrJI ^ LajjJj 4j_uJl5I1JI CjLcLluaJI :/<iJjtIj_!| Jualjv c^_jJ.uojII -20 

.cjj)j_u-_<t 1408 / 1988 i hjif^ 4illiJI 5_LcaJI -10 jjljJI-jI^j»JI j-j-U 

t«4jljLj>JI Jju Las ^JJlJv j_^ 4jr>.jJjjJLjl I i^'oilj j-5 ,„1 j.„1lj li^jU" ,„VI :cLIjjJlJj.^ njj-..aA-0>. -21 

-oj-aLoJI -1992 >^>i 4ju_uIiJI 4'i..,\\ .fljuj 4Jl*l^ 
-1992 j_LA^3J .4ji_L^llJI 5:., ill .fla-ij 4Jl*l^ .Ujlaj U V 4jIjlj*JI -^t^«t' Jl^^ Jla^I ct_^jLtjv -22 

4_^Li!L]LJ ^_^j_5JI ,jjJl>J.I t4JLu3^lj t_4jj_ilJI ;j\j ^JJJJLl\ JjiLaJI 4^LSj • ^^U.>^a n^j[sKj>- -23 

-^ l990i3L.jJI-4^jjiJI 

-Sj^LlII -1992 >^>i t5_«_L^LlJI 5m,i1I ^f IjuI 5_L*l^ t.-ii ,^11 ^jl .^L^l jCj-"^ "^4 

t5j-a.LlII 1992 j-yi^jj t5_«j_oLlII 5-L..JI 'f I Jlj] 4L*L-a t Lajju Laj 4jIjlj>JI ^jji : juLc tjl Ju J^ -25 

.Cjjij_jj-80 -68 i^j^ 4jjjjl]I 5Jl>.jJI CjL-uIjJ j£j-o 
tS JlJ_L>. 5Ljj>. ALku aI JljJl>. ir-'-Lc A UaJ- J a-tTolt I AUa-iJI a ' j ' ^ ^ I ' AUa-Ljl (j'U : Jl.4.»-« "^ "^J "^^ 

. 1993 5J=JU-,^>L^)/I ^JUJI CjL^Ijj3Sj-«.73 -36 ^_,^ .« J^cZUIj ,_y«>L^))l ^UJI.. ^ 
J^j-a 345 -33"; ^^ ,» J, :;-... 1 Ij ^ ^\j ...VI ^tl*tl„ ^'a 5^^! :.^1l 5^ ^"11 ^a ■ i-^ ... .^aj... v -27 

. 1992 3JaJU-,^>Uu)?l fJUJI oLuljj 

t/«L-aIj_Jl a3-^>- p j 1 ' -^"m 1 ijSJI lJijjG ^j^"^-- i <>■ 'i Ii ^QJVI j_^j.Sj»- : _Lc^e_a i ijj>. '"■•1'-^ iCjJlSj -28 

.^LjjJI -1982 j_j^^-JjVl jjL*JI-._r,,iUJI j'^^ 

(j\-ti.c-jjjjjjLl\ j£Ji}\ j_^jLj_La t ? J_Lflj_ojJ. I cijl*J jjj^ =Ujj_*JI 4-Lie-L]l j*^-^" ' '-^j^ t^jjjJI f-\-JLus 'j-i'j -29 

. 1990 

4_ij>. aj aJSHjl CjLtjjl J < II |I>1 j_^ t(_JjjlJl jj-"^l (T^ Lt:>.aJ iN'rll a ^l« 11 '^ *•'.-'■ i^ ' D J ' ' '0^''-*"j ~^^ 

. 1985 Cjjj_u-5jjjjiJI 3jLa.^l CjL.aljj ^Sj-o .126 -107 L,^ .i.5_u;jl1I jLLSVI (^ 

JJlJlII .iajJLJLI (cJl^ 51 iiiUii .WL_lL>JI <-Cjl JlAJ j_^JjJl]I j^IaJI J I ii" I II .3 S J jinll JlA^C-O ( J J t I ii -3 I 

.1992 1:1^35:11 -58 

•-l I i^tl jU III jl J . jujLjeliJI^ J3.4_>JI (^>A_) j_^jjl]I j2>^^' (j7^ /njUlll ^tjiLld ; jlj-a jjL^ . LLijt -32 

. l992 5j^UJI-jJ^ 
-A 1992 Jjjjt 401 jJljJI-jjJjjJI iijt^ -I .'.^ ^H ^ dJlill ^>iJI j-oiJI : jj.^ .,jl umi -33 

. 1992 3j_4Li)l-4j^jlSVl 4 ri<l,l .JiS'iiiiliI i^jLia : Jl^i^! .^Sj^i -34 
. 1992 Cj^j_tj-4_ujjLll 3jij>.^I CjL_uIjj 3^j-o .4_uj_tJI 4jj*v iiitll 5.-1 : ,^11 ; Jlj_)j .^jIj^ -35 

Cjlja Ml i a .j^_ij_*JI ^jj Ml n 'JJ^ ' ^ CT^Wj-:?^ j_3l_SiiJl aj-iji 4^l-Sc^ : Jj < ma .j_4Ll3 -36 
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. 1989 cjj)j_j_i-4^jjiJI 4^1.SilU ^jj^^\ o-'^i^' 
ifjjjjjLi\ ^jl^JJI iJ-uLLcoA^ 5_)^j^l <jLjjiiiJI-<ljjjji 5_)^jj eLfl-t-u-l^ J-^ :4JlJI j~lc i/cjIjJI Jlxc -37 

.1991 Cjj)j-j_i-4jjjjJI 5Jl=.-jJI CjL_oIjJ j£j-a 

. 1983 
. 1986 J I oil 1,1 .334 jjljlJI-^_^jjl1I 4L*^ :ciu3SLII-4^jjlJI 4^ji^3JI^ jJjji o<1I :J^ i(_yl^ -39 

. I987^1j;JI 

.l990oUii -132 -IIS^j^^jjVl 

. I987^Lj>JI 

3_^jJliJ 4jj>«JI iUiiil Mji^jV^n 4j>JU-o-^_;,_jjjJI ^j-Ia^l j^ 4j^Mcyi J^laj : J^ ^t^r^ -43 

. 1978 a>LlII_5 4^L5lII^ 

tj-Joil j_yJlilJI JJjJI 'P'JljJ 4i:e-a t^Laj.l<-a jjla-La ^j_a /CJjtlj-j) 4i]I sJj^ kCjI j)) -tjj-jj t^jiil -44 

.5j^L2JI -1992 jio M Mj 

. 1988 J Ml ;U t-ujju jlj e_jj^L*JI^ ^>*J1 ^-*iJ' -lW" '(jr^ "■^^ 

. 1992 OJ-& \~2l 1 -J- trolU t-Lj-oJI jLlj-u jIj tj^T t_^!j-4j^j^l c^j-SJI jj-Laj j_^ : juoL*. 'jLa^ -46 

i9\j~i\ 4JL5e_a t^j-oxjv ujL^V c-iLl^ ^^ 5* lj,^-,_yo^jj^j_j I JLua^l * j U i^" t^uJ-tTu j-^La ' -''i>^ ""^^ 

.5j_4l_aJI -1992 >f-c^>i 4Ji_L^llJI ilcoJI 

-j-t-oxj t-Sjim jlj ^H-)>«-II tjr'l jLi-J^J-" :t>u.a^ 'L^j^ -48 
5 -^j,! tl-5 Oil :;".tl jlj ^4jjjjl3I JjJlII t_^ l^jJjJS^JI J^ SjS^LLjj : jujijJI aas^j^ 'lAlj^ "49 

. 1986 

. J j_Jj_>o t«Cjl_j_Lj_oj_ci»Jl CjIjJu>o_5 j_t.ia_a» ^_^ Cj l_LiJi_cul] I CjIjJlj»oj /t^-tiCJI tt^^Lal t JjJlJ^I -50 

Sj-al-5j|-5-U-ul-)...aJI A^IaJIj si .^""oiVI 4Ji^ t90 -51 ,_>^ . Jl-UL^ (CJLJII Jl-LjI . J tJ>Lt tJJjJI ^jyiil 

.1991 

ta4jljLj>JI JlJLJ La)) Q^<.i±A-p^ dJLjjJj.^ u_)Ij^^_^ 5ftlj,^-Jj^LiJI uLa_iJI (Cj-oj :,j.uSLiJ) t jjjj^SLjJjJ l^ -51 

.5j-<iLUI 1992 j~Us>y 5jll.oLiJI ^m.iII ^fljul 5_L*l^ 

j-tTu-LU (_^j-jlJI t^j-oLLlI^ ^ ^ ' ^ " 1 J J^jJl (_3^ CjLo^im^ CjLaTiSJ.! : Jljj^I 5-aL_of tJj-CJt-a -52 

. 1978 Bj^LUI-^^UI^ 
. 1980 oj-jtLdJI-tjjt^J'aJI jl J t4li^l_flj^ j-uajtll I Jul :t— t-po (jT^j t jjji_*_a -53 

5>j11_5jI-i uSJI (CjLc tOJju:>JI j_uajLjl ^—3 j^^^jjjI JuJuseHJI 9 ^^Ij^s V I ^ j.J-(-« Jla^c-c . tj__i_u >A -54 

. 1992 

-I 15 jj^ t«j_^3_SJI ^ ''J ^Ij 5 J ij-jjl 4JlJlJI)) j_^ 4_ujjJI 5.UI ^^^'1 -^^ ^j_a ; jLXj>-i ■ ' > j i U ,^ -55 

. 1984 Cjjj_ij-4jj;jl1I JJl^^I CjL^IjJ }ijji - 1 14 
-jl^jJI J ya t4_w^L_oVI 4-iJj fr-i^l jjaj 4^J>^J ^j-a j_^IaJI ^1 U'tlj i^LtjjVI ; Jla:>. I ' ^ ^ ^ ' ^ j ■^ -56 

.Cjj)j-u-^ 14! I /I990 i_ijj^ i^u/iUJI Al^\ 18 jJlaJI 
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. 1985 cjj)j_u-4^jjlII Bjltv^I cjL^Ijj j^j-a .451 -429 ^>^ .«5_u;_«JI jUa^Vl JSi 4_l>.3JjJS;iII 

CjL)Jl.>»j_j j_ua_a)i j_^ Cj LxIjjljjiIIJ I CjL)Jlj>o_j j '^^ :/<i-t-Ltl JlxC t Ju-t-i-u j O-"-^' cr^ t J^L* -58 

. 1991 5j-aL1H-<-ul^1j,,i1I 
j_i_L-a t^j-jj-'-""-*-^*i Li-i^-^' U>-^' t^ <j Lt-Li La J 4jLJ3S!-a :^_^>L_oVI /tiJUJI -^ i^'<^ tt^^jujjj. -59 

. 1990 cjji;_ij-4.cu^LiJI ilcuJI 19 jjjJI tjl^^l 

4_!j_5tjJl 4_j_<i_(fcl : l_jj>. jJj_LSLjJ I a ^-aJljuI t-L-se-JI 4j.»jj I jjj_u I :j_j>.j_tlu t ajj) a j__iiu^lj t^__tIol.jjl -60 

Sjl^^I cjLx^Ijj 3^j-a ^423 -409 ^>^ c"4jj;jJI jLU^VI ^_^ 4^^jJS;iJI cjL_uLuJI)) J2> 4^LiLJl 

. 1985 cj^j_!_i-<^u;_«JI 

5>jtl_5Jl-(_JjjjL-o 4— t-TiSLa tjj>.Vl u^-^jiA (j"^ CjIjJI 5jj_u3-4_tJ^-*jI 4j_t-iaie_iIuJ I : JljjjJI tjj'^-tjjj -61 

.1993 

. ^_y2i Ljj-j I -/y-JL>J I 
4_<u>.jj n_)jVl a 4j>. jj jJSjj I Sj ajj I -^jjj_i!aAJ I a Jl>.IjjI (Jj_5jI i_3jl_Ja^ tJ"^ ■ LLi-LuLa t l_flj_tIol_flj) -63 

. 1984 5j_ji1_11I-5jljJl^I iaLSiJI jlj t^t-t-J t^>Jt^ 

4_Lj.SL-a t J j_<i_;e_a i iJ-:*i-i tj^J ■ -5 '^iJ'^"^*^ O^ ^^J-^ ((jj-la^Lsl Cjji gL^-a : (J^'^-aLj.L) CjJ^jv -64 

. 1963 oj^LlIl-4j; .^1,1 5,:^^:tl 

-168 JJlJlJI t4-^j-tJ.I /<iJLc 4JloJl_u tjJ^L>. j_^jj1 4_4j>.jj 4-i^tJI CjIj^jJI 4-j-Lj :,jjjLa^ '■O^ "^^ 

. I992ci.j^l 

ttj;j_jJ.I j-_Lj_*_«JI jjJlijJl :4j»j>.Ij_:a i.i^j.SS\ CjLtL»o2l : LlJujjJLi t^jjjjji '(jj^ ""'I ' '^j ■ -66 

.1991 5J=JU-,_^>L^yi ^UJI CjL^Ijj^Sj-o 

t4_iXl-«-Jl 4^LSilJI 4_Le_:a (jLLaJLi_u ' ' J -^ * ■ i— i-i-uaj . J ^-CJvjj tjjajj-iSJla Cjjj^jjLj : LjIjjj-u tj-ajjt -67 

.1993 i:^ySLll -56 jJlJI 
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